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MELTING — 
CONTROL 


AUTOMATIC gy 






+ i NEW Detroit Rocking Control now 
being incorporated in all Detroit Electric 
Furnaces over 200 Ibs. capacity has made 


metal melting practically automatic. 


It is now possible to predetermine and 


DUPLICATE PRECISELY any rocking cycle. 


An accurate log may be kept of every melt 
and later compared with the metallurgical 


results secured, 


Full rock is begun automatically in the 


shortest possible time consistent with the 
chemical and physical properties of the 
charge. Melting time is reduced to an abso- 
lute minimum—power and refractory costs 


likewise. 


No supervision or attention is needed ex- 


cept to charge and pour the furnace. 


Write for full details on these and other 


advantages. 


The “AR 1” Control has been so designed 
that it can be installed on all Detroit Electric 


Furnace models of 200 Ibs. capacity and up. 


Bs y 


DETROIT gjoctric FURNACE CO. 


825 West Elizabeth St. DETROIT, MICHIGAN 
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HIGHLIGHTS! 





Written by the Abstract Section Editors and the Editorial Staff 


O YOU want to know what 

metallurgical engineers are say- 

ing, the world over? Look in the 

Current Metallurgical Abstracts. 

Here are some of the points cov- 

ered by authors whose articles are 
abstracted in this issue. 








A Summary of Vapor Pressures 


Here’s another time saver for the 
busy metallurgist—vapor pressures for 
242 inorganic substances are summarized 
and discussed in Bureau of Mines Bul- 


letin 3833 (page MA 481 L 3). Such a 
com] ium of basic information will 
facili the use of fundamental metal- 
lurgical data by the busy operator. 


\.H.1 


Smelting Zinciferous Charges in Lead 
Blast Furnaces 


Th elting of zinciferous charges in 
the | blast furnace has been studied 
in great detail by the Bureau of Mines 
at ‘11 The results, presented in five 


reports (page MA 481 L 4) are applica- 
ble to \merican furnaces.—A.H.F. 


Data on Sintering 


Sintcring seems to be of increasing 
interes! to metallurgists. Sintering the 
charge io lead and to iron blast furnaces 
is discussed in two abstracts (page MA 


481 L 4 and MA 481 R 7).—A.H.E. 


Poor Technique and a Russian Blast 
Furnace 


Pozin and Shapovalov give an amus- 
ing article on ‘a blast furnace in Russia, 
built on a bum foundation, which tilted 
like the leaning tower of Pisa (page MA 
481 RK 3). The amazing frankness of 
many Kussian technical writers in re- 
cording how poor the technique has been 
in their plants gives a sidelight on what 
happens in regimented government oper- 
ation. In this case the poor coke qual- 
ity and the lack of engineering ability 
stick out like sore thumbs.—H.W.G. 


Again—Oxygen in the Air Blast 


Periodically the oxygen enrichment 
of the air blast to metailurgical furnaces 
comes to the fore. In step with its pres- 
ent ascendency are two abstracts ( page 


MA 481 R 5 and MA 481 R 8) —A HE. 


Charcoal Puts Gas into the Metal 


anteley (page MA 482 R 6) points out 
x charcoal, as a cover in non-ferrous 
meiting, can not only do what it is sup- 


Posed to do, but also something it isn’t 


uppose d to do ; i ec é i 
Ss . eg put Las into tl . 
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Two Notable Books Reviewed 


Two especially notable books of very 
wide interest are reviewed this month— 
“The Cast Metals Handbook” of the 
A.F.A. (page MA 517 L 2) and “Mod 
ern Uses of Non-Ferrous Metals” from 
the A.I.M.E, (page MA 515 L 4) 
H.W.G. 


Hardening Hacksaws with Electric 
Heat 


Trickett describes a neat electric heat- 
ing method for hardening hacksaw 


blades (page MA 490 R 5).—H.W.G, 


European News 


Developments in Europe are of inter- 
est to combustion and metallurgical en- 
gineers in the United States. Of cur- 
rent interest are the Russian soaking 
pits described by Burianoy and Kiesel- 
hof (page MA 492 L 3) and a new light 
annealing furnace in France reported by 
Sevastopoulo (page MA 492 L 2). 
M.H.M., 


Welding and the Modern Automobile 


Recently an official of a concern mak- 
ing a popular-priced automobile was 
asked what part welding and cutting 
had played in producing it. He an- 
swered simply, “They made it possible.” 
The full significance of his’ reply per- 
haps may be better appreciated when we 
recall that a recent article on the man- 
ufacture of the Ford V-8 stated that 
there were 3415 welds on the car: elec- 
tric spot, flash and arc, and oxyacetylene 
(page MA 495 L5 and MA 495 L 6).— 
E.V.D. 


Welded. Steel Fabrication 


Welded steel fabrication has become 
one of the outstanding recent develop- 
ments in machine design and construc- 
tion. By this method, assemblies are 
made from machine flame-cut hot-rolled 
steel plates and shapes, arc welded to- 
gether. Steel castings are frequently 
welded into the structure for bearing, 
bosses and similar parts. 

For a great variety of products, weld- 
ed steel tabrication has proven a better, 
faster and cheaper manufacturing meth- 
od, effecting remarkable savings in labor 
costs and floor space requirements. A 
remarkable flexibility and diversity of 
product may be obtained by fabrication 
from a small stock of quickly replace- 
able rolled plates and shapes, which in- 
cidentally are not subject to 
lescence. 

The possibilities of welded steel fabri- 
cation incorporating the new low-alloy 
high-tensile and  corrosion-resistant 
steels are just beginning to be realized. 
Entirely new fields are being opened and 
wise executives are watching this devel- 
opment with great interest (page MA 
495 L 6).—E.V.D. 


obso- 





Tin Coatings Free from Pinholes 


One of the most important applica- 
tions of tin is its use as a coating on 
steel sheet. For coatings of ordinary 
commercial weight, it is impossible to in- 
sure freedom from “pinholing” in the 
coating. Likewise, tin coatings by elec- 
troplating are notably porous. By a 
recent development, however, whereby a 
thin electroplate of tin is deposited on 
a hot-dipped tin-coated surface, a re- 
sultant coating can be obtained which is 
invariably free from porosity even on 
very severely distorted areas (page MA 
499 L 2).—H.S.R. 


Inclusions 


\ method developed by Gutman (page 
MA 486 R 6) looks promising 
good separation of inclusions. 
chemistry to the front.—C.H.H. 


for a 


Colloid 


Alloys of Tin 


Phase diagrams for alloys of tin and 
34 other elements have been summarized 
usefully in book form. They are ac- 
companied by a discussion of interpreta- 
tion of the diagrams and a complete bib- 
liography (page MA 503 L 4).—J.S.M. 


Thermal and Electrical Conductivity 
of Copper Alloys 


One of those articles that will be re- 
ferred to time and time again, both for 
its wealth of data and its authoritative- 
ness, is the one on thermal and elec- 
trical conductivities of copper alloys by 
Cyril Smith and Earl Palmer (page MA 
506 L 9).—H.W.G. 


Properties of Some Metals and Their 
Alloys 


Comprehensive accounts of the prop- 
erties of the following metals and their 
alloys are abstracted in this issue: Cal- 
cium (page MA 506 L 10 and page MA 
906 R 2); Lead (page 506 R 7 and page 
MA 508 L 1); Lithium (page MA 506 
R 10) and Vanadium (page MA 508 L 
2).—H.W.G. 


Short-Time Creep Tests Better Than 
Long-Time Creep Tests? 


After all the warnings we have had 
that it may be dangerous to base calcu- 
lations of allowable stresses for high 
temperature service on the results of 
creep tests extending over only a few 
hundred hours, White, Clark and Wil- 
son (page MA 511 L 3) report tests on 
two steels which gave a more conserva- 
tive basis for such calculations from 
creep tests of 500 hr. duration than from 
similar tests of 1,000 hr.—L.J. 


Some Valuable High Temperature 
Discussions 


According to Bolton (page MA 511 
R 2) a valve bronze with around 6 Sn, 
414 Zn, 2 Pb has better high temperature 
properties than the higher Sn &8-10-2. 
Other high temperature discussions by 
Kennedy (page MA 511 L 10) on Al 
alloys, by Bertschinger and Piwowarsky 
(page MA 511 L 8) on cast iron, by 
White, Clark and Wilson (page MA 511 
L 3) on steels, testify to the widespread 
interest in high temperature properties. 


H.W.G. 
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The making of metals and alloys to 


meet rigid, specific requirements is 
one of our important specialties. We 
like to do business with companies 
whoare hard to please when it comes 
to purity, uniformity and quality. 

A specialized experience of nearly 
thirty-five years and the unique 


advantages of the Thermit process 


enable us to produce...carbide-free 
...the very finest of metals and alloys. 

Ferro-Titanium (25% and 40%)— 
Pure Chromium (98%-99%)—Pure 
Manganese (97%-99%)— Pure 
Tungsten Powder (97%-99%)— 
Ferro-Chromium (60%)—Ferro- 
Tungsten (75%-80%)—Ferro-Van- 


adium (35%-40%). 


Write for Booklet 20 


METAL & THERMIT CORPORATION 


120 BROADWAY, NEW YORK, N. Y. 


° CHICAGO 


PITTSBURGH 


So. SAN FRANCISCO 
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The Editorial Advisory Board 


(This Series was 


ILLIAM B. PRICE is chief 

chemist and metallurgist of 
the Scovill Mfg. Co., \\ aterbury, 
Conn. He was graduated with 
honors in chemistry at Shefheld 
Scientific School, Yale University, 
in 1902. In the fall of that year, 
Mr. Price was employed by the 
Scovill company as a chemist. 
Since 1906 he has been the com- 
pany’s chief chemist and metal- 
lurgist. 

Regarded as one of the pioneer 
metallurgists of the brass indus- 
try, Mr. Price has done much to 
place the industry on a scientific 
basis. Recognizing the need of 
standardized methods for the 
chemical analysis of non-ferrous 
alloys, he wrote in 1911 the first 
book on brass analysis, “Technical 
\nalysis of Brass.” 

Considerable original and con- 


EO F. REINARTZ is works 

manager of the Middletown 
(Ohio) works of the American 
Rolling Mill Co. His early edu- 
cation was acquired at the East 
Liverpool (Ohio) high school and 
he was graduated in 1909 from the 
Carnegie Institute of Technology, 
Pittsburgh, as a metallurgical en- 
gineer. He has the degrees of 
B.S. and Met. E. 

Following his graduation from 
Carnegie Tech., he was employed 
as a chemist by Armco at Middle- 
town at the time the company was 
developing “Armco Iron.” He 
has held successively, previous to 
his present position, the follow- 
ing: Open-hearth foreman, assis- 


ARRY A. SCHWARTZ is 

manager of research, National 
Malleable & Steel Castings Co., 
Cleveland. He was educated first 
in the public schools of Louisville, 
Ky., his native state. From the 
Rose Polytechnic Institute he was 
graduated in 1901 with the degree 
of B.S. (in E.E.). From the 
same institution he obtained his 
M.S. in 1903, his M.E. in 1905, 
and his Ch. E. in 1931. 

After one summer in the power 
plant of the Louisville Railway 
Co., Dr, Schwartz taught in the 
department of drawing and ma- 
chine design at Rose, 1901-1902. 
From 1902 he was engaged in 
various chemical and engineering 
capacities by the National Malle- 
able at its Indianapolis plant, and 
since 1920 has filled his present 
position. 

Dr. Schwartz is a fellow of the 
American Association for the Ad- 
vancement of Science, an honor- 
ary life member of the A.F.A. and 
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WitttAmM B,. Prici 





Leo F. REINARTZ 





Harry A. SCHWARTZ 


Started in the July Issue) 


structive work has been credited 
to Mr. Price. Some of this in- 
cludes: The development of fine 
grain Admiralty condenser tubes 
and improved methods of manu- 
facturing these by the cupping 
process ; improvements in develop 
ing tree cutting brass rod; the ap 
plication of technical control to 
manufacturing operations: formu- 
lation of standard specifications 
for non-ferrous alloys; and work 
on the nomenclature of metals 
and alloys. 

Mr. Price is a member of the 
A.1.M.&M.E., S.A.E., A.S.T.M.. 
A.C.S., Electrochemical Soc., Inst. 
of Metals (British) and Int. Assn. 
for Testing Mat. He is the author 
of numerous scientific papers pre- 
sented before these and other so- 
cieties. Many patents are credited 


to Mr. Price 


tant superintendent and _— then 
superintendent of the open-hearth 
department, and assistant general 
superintendent. 

Mr. Reinartz has been and is 
active in the A.I.M.&M.E., partic- 
ularly in that organization’s open- 
hearth committee, of which he is 
chairman. He is a past chairman 
of the iron and steel division of 
that society. He is a member of 
the Iron and Steel Institute (Brit 
ish); the American Management 
\ssociation; secretary of the 
board of regents of Capital Uni- 
versity, Columbus, Ohio; and 
treasurer of the Middletown Hos- 
pital \ssociation. 


a member of the A.C.S., A.S.M.E 
A.1.M.&M.E., A.S.M., A.S.T.M. 
and the British Iron and Steel In- 
stitute. He was awarded the 
Penton Medal of the A.F.A. in 
1931 and Rose Polytechnic be- 
stowed on him in 1933 an hono- 
rary Se.D. He is the author of 
the book, “American Malleable 
Cast Iron (Penton Co., 1922) and 
some 40 technical papers including, 
by invitation, contributions to the 
French and Belgian foundry con- 
gresses, the World Engineering 
Congress at Tokyo and the Bo- 
hemian Engineering Society. He 
is credited with some half dozen 
U. S. patents and is a special lec- 
turer at Case School of Applied 
Science, Cleveland, on “Theory of 
Metallurgy” and on “Metallurgy 
of Cast Iron.” He is a member 
of many committees of the A.F.A. 
and the A.S.T.M. His principal 
subject of investigation is “Gen- 
esis of Graphite in Cast Irons.” 
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THE NEW JERSEY ZINC Co. 


160 Front Street New York City 


I would appreciate your sending me 
| ZAMAK Alloys for ZINC Alloy Die 
Castings. 


| The Finishing of ZINC Alloy Die 
i Castings and Rolled Zinc. 


Name 
Position 


Company 


Oe aay 


RI, RE SS See ORES. 


| use 


We | ZINC Alloy Die Castings at 


[|] do not use 
| present. 








The development of the Zamak series of ZINC Allo 
for Die Castings has been a metallurgical work of maj 
importance. The two Research Bulletins which we 

offering free of charge report the results of many yeal 


ot research on these ZINC Alloys for Die Casting! 


(1) “ZAMAK Alloys for ZINC Alloy Die Castingy 
reports the physical and mechanical properties of th 


various alloys. 





(2) “The Finishing of ZINC Alloy Die Castings 4 
Rolled Zinc” reports on approved methods of app! 
ing both metal platings and inorganic finishes ' 


these alloys. 


We will gladly furnish you these books. The coupo?! 


for your convenience. 
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DITORIAL COMMENT 


Technical Society Memberships 


E were surprised to find from a statement by the 
W American Society for Testing Materials, made 
in a campaign for new members, that its member ship is 
still 20 per cent below what it was in 1930. We would 
guess that this loss probably reflects more a tightening 
up on company representative's dues in societies in 
general, than it does a change in the number of mem- 
berships that were paid for by individuals. Probably 
a good many firms who used to think it worth the cost 
to “have their men. active in or in touch with A.S.T.M. 
activities, fear that the back of the depression is only 
cracked and not yet broken and have so little faith in 
the present politically-minded administration’s perma- 
nent attitude toward business that they feel forced to 
maintain this type of penny-pinching. 

While we personally share the antipathy of such 
firms toward the myriad unsound governmental pol- 
icies, we believe that technology is more permanent 
and potent than political expediency and that even in 
the depths into which the latter may plunge us, we 
shall continue to need better and more dependable ma- 
terials. This need is basic and exists whether the New 
De:! comet is still flaring like a rocket or coming down 
like a stick. We therefore believe that company pro- 
vision of A.S.T.M. membership and resumption of 
active cooperation in its work would be excellent 
policy. 

There is a fundamental difference between most of 
the other technical societies and the A.S.T.M. The 
former tend primarily to act as media for the publica- 
tion of papers of timely interest to their members and 
do very useful educational work. The A.S.T.M. per- 
fornis these functions too, but its main work is in the 
establishment of specifications that facilitate buying 
and selling, and the maintenance of quality. In the 
specification work it almost invariably occurs that a 
nee for a specification arises before there seems to ex- 
ist adequate technical information upon which it can be 
drawn. In such a case the committee, having the mat- 
ter in hand, seldom sits supinely by and waits for some 
one to bring in the needed information. It goes after 
it. If it really doesn’t exist, as proven by a search 
among those who should have it, the committee rolls up 
its sleeves and digs in to get the data on a cooperative 
basis. Sometimes the task is too onerous to be thus 
handled, in which case, if the problem is really press- 
ing, the committee is generally able to secure funds 
and hire the work done. 

At any rate, the spirit of the A.S.T.M. is not merely 
passively to deplore the absence of information, but 
actively to do something about it. As a result much 
fundamental me tallurgical information has been accu- 
mulated in the technical and research activities of vari- 
ous committees, some of which have been active for 
decades. This will to initiate, as well as to report, 
progress makes the society a potent factor in American 
metallurgy even though metallurgy is but one of its 
helds. 

A similar situation besets the American Institute of 
Mining and Metallurgical E ‘ngineers, whose member- 
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ship is down and which, like the A.S.T.M., reaches into 
fields other than metallurgy. The losses in membership 
of the American Society for Metals have, however, not 
only been regained, but have risen to an all-time high 
and that society deals wholly with metals. 

It would be interesting to have a break-down of the 
membership changes in the two former societies to 
show whether the memberships not yet restored are 
chiefly in the petroleum, coal, cement, etc. industries, 
or chiefly in the metal industries. If they are in the 
last, then that portion of the metal industries that has 
not yet come back into the fold is missing an oppor- 
tunity that it cannot afford to miss, whether the busi- 
ness prospects be rosy or dark. It would seem prob- 
able that the metal industries are the more forward 
looking of the lot. 

A further break-down of all technical societies to 
show what proportion of the membership is personally 
paid for by the individual members and what by the 
firms for which they work, would also be highly inter- 
esting, were data available. We would guess for ex- 
ample that there are more personally-paid memberships 
in the A.I.M.E. and more company memberships in the 
A.S.T.M. If this be correct it would indicate that in- 
dividuals are more alert in seeking technical informa- 
tion that will help them in their later career, than com- 
panies are. 

We know of no investment that would be better for 
a firm than the amount required to provide informa- 
tion for its technical men through memberships in 
technical societies and subscriptions to technical jour- 
nals. In all too many cases memberships and subscrip- 
tions are not paid for by the firm when they should be. 
A man who wants to grow secures these sources of 
information at his own expense and even when he has 
grown into a responsible position and is pretty much 
of a fixture with his firm so that all the information 
he can get is a continuing asset to the firm, he con- 
tinues to pay his own dues or subscriptions. 

We suggest that many a man who is still paying his 
own, or who has been forced to drop them, as many 
had to do in the financial stringency, and who feels the 
need of the information he is not getting, ought to put 
the matter up to the firm. If he wants to send a marked 
copy of this in to the boss, it’s all right with us. Or, 
he might write the secretary of the organization he 
wants to join or rejoin, or the circulation department 
of the journal he wishes and let them work on the 
boss. 

Only in a complete absence of hope for future pri- 
vate business, such as a complete dictatorship without 
hope of its overthrow, or in a condition where the 
government will pay the steel, copper and aluminum 
industries for not producing those commodities, can 
we imagine the cessation of a need for the A.S.T.M.., 
the A.I.M.E., the A.S.M. and their publications, and 
for other technical journals. 

If that condition does arise here, we are either going 
to move to some un- regimented country, or quit being 
a metallurgist and put in all our time fishing. If they 
bite, all right, if not, we'll send in a bill to Washington 

(Continued on page 335) 
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Securing a uniform product, such as the tools shown above, is simply a 

matter of eliminating variables. From the manufacturing standpoint, uni- 

formity:is obtained by modern automatic control equipment. Variation due 

to the human element is thus overcome. The one remaining source of trouble 

—or satisfaction—is the steel from which the product is made. Many usefs 

are now eliminating this variable by standardizing on Carnegie Controlled 

a Steels for forging, forming, heat treating and machining. They 

C A R “a z fe ca find that each shipment responds in the same satisfactory man- 
yy Ly ner as the last—a uniform steel, essential for a uniform prod- 


uct. Send for complete details. 


STEELS CARNEGIE-ILLINOIS STEEL CORPORATION 


PITTSBURGH, PENNSYLVANIA CHICAGO, ILLINOIS 
Pacific Coast Representatives: COLUMBIA STEEL COMPANY : San Francisco 


ZZ A Ses) Coytonaltin Sdlewidioris 


A 24 METALS & ALLOYS—Vel. 6 




















le 


O1S 


isco 


ol. 6 





Open-Hearth Roof Temperatures 


By H. M. SCHMITT 


Research Engineer, Brown Instrument Co., Philadelphia 


HE EARLY ATTEMPTS at open-hearth roof 

insulation resulted in a short roof life due to the 

fact that an insulated roof has different character- 
istics than a bare roof and the pioneers in this field 
lacked both experience and adequate equipment to 
guide them. Preliminary studies of brick that had been 
through a campaign in an insulated roof indicate that 
the higher temperatures had a sort of refining action. 
The brick was more homogeneous than similar bricks 
taken from an uninsulated roof. 

Studies in roof temperatures have led to the devel- 
opment of several types of practical equipment for 
continuously recording signalling and automatically 
controlling open-hearth roof temperatures. 


Thermocouples Imbedded Under Insulation 


[In this method (see Fig. 1) a number of thermo- 
couples, generally four or six, are distributed over 


however, provide a progressive record of the condition 
of the roof and reaches its greatest usefulness as the 
root becomes thinner to guide the operator in favoring 
the weak spots and thereby extending the life of the 
roof. The thermocouples may easily be shifted to new 
locations that show unusual wear. 


Thermocouples Inserted in Roof Brick 


In this method the thermocouples are inserted in 
holes drilled into the roof brick. The depth, location 
and number of holes can be varied in an infinite num- 
ber of combinations and experience with a particular 
furnace is the guiding factor in these details. This 
method has characteristics similar to that in which 
the thermocouples are placed under the insulation and 
may be used on uninsulated roofs. With the thermo- 
couples in the brick, the response is faster and there 
is less damping of the temperature fluctuations in the 
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Fig. |. Thermocouples Installed un- 
der insulation on Roof of Open- 
Hearth Furnace. 
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the roof, and the corresponding temperatures are 
recorded on the same chart. Experience with a given 
furnace determines the exact locations where the tem- 
perature information is of most importance as over 
Slag pots or over the tap hole. 

_ The response of thermocouples located such as these 
is Slow and lags behind inside furnace temperature so 
that fluctuations of the temperature of the inner face 
of the brick are pretty well damped out. It is there- 
fore not adaptable for automatic control. It does, 
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furnace, but this method is still not sufficiently re 
sponsive for use with automatic control equipment. 
It does give a progressive record that can be inter- 
preted in terms of roof condition. 


Thermocouple Mounted in Refractory Insert in Water- 
Cooled Tuyere 


The equipment for this method is mounted as shown 
in Fig. 2. The refractory insert is of a material hav- 
ing a high thermal conductivity in comparison with 
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Impor tant:- Mount chair supports so that ful// 
weight of tuyere is always resting on furnace roof, 
a/low sufficient clearance above and around water 
pipes for expansion of furnace roof and wa//s 

















Fig. 2. Installation Drawing of Brown 
Tuyere Type Thermocouple with Car. 
borundum Insert. 
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other refractories. The bottom of the refractory insert 
is about 1% in. thick and the thermocouple is in con- 
tact with the upper side. 

The temperature in the insert varies from a maxi- 
mum at the surface exposed to the furnace to a mini- 
mum at the surface in contact with the tuyere. 
Changes in water temperature produce but negligible 
changes in the slope of this temperature gradient 
through the insert and therefore do not influence the 
temperature of the point at which the thermocouple 
is located. To prevent steaming the flow of water 
through the tuyere is maintained such that the outlet 
temperature will not exceed 125 deg. F. 

With this type of installation, the first two-thirds 
of a heat may be carried through with the pyrometer 
readings above what would normally be considered 
safe because they correspond to surface temperatures 
that have not “soaked” to a dangerous depth. During 
the final third of the heat, the temperature is lowered 
gradually because ‘‘soaking” progresses with time. The 


actual roof temperature at depths that would cause 
running then approaches the value indicated by the 
pyrometer. It is during this final third of a heat that 
the pyrometer readings become the operating guide. 
The actual temperature of the termocouple is about 
1800 deg. F. but the pyrometer is calibrated in terms 
of roof surface temperature. An optical pyrometer 
is sighted on a spot about 24 in. from the water 
cooled tuyere. These readings are taken during the 
last half hour before tapping when the furnace at- 
mosphere has cleared. Experimental calibrations 
under flame-on and flame-off conditions indicate that 
more consistent results are obtained under the tiame- 
on condition. It is true that flame reflection raises 
the apparent temperature but the readings are 
consistently high under normal operating conditions 
for the same furnace and they can be repeated within 
reasonable limits of accuracy. Under flame-off con- 
ditions, however, the roof temperature drops very 
rapidly and it is impossible to obtain consistent re- 
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Fig. 3. Installation Diagram of Brown 
Air Cooled Radiation Pyrometer for 
Insulated Furnace Roofs. 
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sults. Calibrations checks at intervals of once every 
two weeks are sufficiently frequent to maintain the 
required accuracy. 

Auxiliary equipment has been applied to this type 
of installation to automatically regulate the fuel supply 
to the open-hearth and thereby automatically control 
the furnace temperature. The gradual thinning down 
of the bottom of the refractory insert tends to make 
the temperature read higher and so would be in the 
direction of safer operation between calibrations. The 
magnitude of this drift is about 20 deg. F. per month 
in a number of installations made to date. 


Radiation Pyrometer Sighted into Refractory Tube 
Mounted in the Roof 


In this type of installation a hollow refractory 
block is mounted in the rooi as shown in Fig. 3. A 
radiation pyrometer is clamped to the top of the block 
and sighted on the bottom of the hole. 


The bottom of the tube is about 1 in. thick. There 
is no water cooling and the general conditions are 
such that the temperature of the inside of the bottom 
of the tube is the same as a similar location in sur- 
rounding blocks. As the bottom of the tube wears 
with the rest of the roof, discs of refractory material 
are inserted to maintain a bottom in the tube. Inserts 
last an average of ten weeks. 


Calibration checks with this type of installation are 
similar to those described for the type of installation 
shown in Fig. 2. The radiation tube is purged with 
clean compressed air. This serves to cool the tube 
to a sufficiently low operating temperature and also 
maintain a clean atmosphere in front of the tube. 

The pyrometer readings may be interpreted in terms 
of “soaking’’ or heat penetration into the roof and are 
important as a guide as dangerous temperatures are 
approached. Auxiliary signalling and alarm equip- 
ment may be used to announce when these tempera- 
tures have been reached or a high limit cut-off may 
be applied to automatically reduce the fuel supply. 

Summary 

The four types of installations described provide 
continuous records, each having its own character- 
istics, yet all can be interpreted to focus on the same 
common objective—lower cost per ton of metal pro- 
duced. 

Investigations of open-hearth roof temperatures, 
following the early experiments with insulation, have 
created a general fund of knowledge about roof tem- 
peratures and refractories by the application of which 
the average life of both bare and insulated roofs may 
be extended. Thanks to the pioneers for having 
started a practice that will ultimately benefit the entire 
industry. 








EDITORIAL COMMENT 


(Continued from page A 23) 


for payment due for not catching fish. However, we 
haven't started to pack up or throw away our metal- 
lurg:cal books and journals, for we don’t believe the 
couniry is going to be permanently regimented. When 
the Supreme Court is packed with men of Townsendite 
leanings, when Henry Ford signs up with a new 
N.R A., and the Saturday Evening Post comes in with 
its elitorials blacked out, we'll start packing—till then 
we'll live in hopes. 

And till then technical society memberships will be 
assets.—H. W. G. 


Super Refractories for the Open Hearth 


abe fundamental limiting factors control the ca- 

pacity of the open-hearth furnace—time and 
temperature. Shortening the time of the heat will re- 
quire higher temperatures but the limit has practically 
been reached so far as the present type of refractories 
is concerned. These facts were called to attention by 
Dr. Frank J. Tone, president of the Carborundum 
Company, in his address on “Super-Refractories,” de- 
livered when he accepted the Acheson Medal from The 
Electrochemical Society recently. 

As bearing on the possibility of overcoming some 
of these limiting factors, Dr. Tone revealed the fact 
that his company’s researches on the properties of a 
fused chromite, a new product in refractories, give 
promise of increasing the life and efficiency of open- 
hearth refractories. He stated that it has been found 
that castings composed largely of certain types of such 
chromites are extremely promising for replacing 
water-cooled cast iron port corners and for use in 
other severe locations below the furnace roof. 

This is decidedly interesting and perhaps prophetic 
when it is considered that the silica roof is now the 
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limiting factor. Undoubtedly lower cost steel made in 
less time would result from the development of a suit- 
able refractory. It is not improbable that we are on 
the threshold of some important developments in open- 
hearth practice. It may be added that there are other 
super refractories on the horizon.—E. F. C. 


Again—What Is An Alloy Steel 


WW HAT is an Alloy Steel” is still a question to 
which there is yet no satisfactory nor con- 
clusive answer,—at least one on which there can be 
general agreement. We discover, however, that the 
American Iron and Steel Institute in its 1934 survey 
of alloy steels promulgates, for the first time, the steels 
which it considers to fall under alloy classification. 
A steel is not an alloy steel if the minimum of the 
range specified in any of the elements exceeds the 
following percentages : 





Ni _— 0.40 
Cr — 0.30 
Cu — 0.50 
Mn --~ 1.65 
Si — 0.50 
Mo — 0.10 
) 
V,W \ 


Any percent 


Co Ti.2r { 


It is on the basis of this classification that the In- 
stitute’s statistics of the production of alloy ingots and 
castings are now compiled. 

There are manifest exceptions which can be taken 
to this classification. A glaring one is the manganese 
content of 1.65 per cent. A majority of metallurgists 
would define a medium manganese steel, containing 
1.00 per cent or more, as an alloy steel. Many would 
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include copper-bearing steel as an alloy steel. Others 
assert that phosphorus is, or will soon be, regarded as 
an alloying element. Why should a carbon-vanadium 
steel with as low as 0.05 per cent vanadium be con- 
sidered an alloy steel when at the same time a car- 
bon-molybdenum steel with 0.08 or 0.09 per cent 
molybdenum would be thrown out as an alloy steel. 
And so on. 

Some years ago we obtained from some twenty-five 
leading American metallurgists their opinions as to 
what really constitutes an alloy steel. The result of 
this survey was published in The Jron Age. A defini- 
tion which was formulated as a result of this survey 
was as follows: 

An alloy steel is one that, because of the addition of 
metallic elements other than those already present in 
plain carbon steels, or by the considerable increase in 
the metallic elements, silicon or manganese, usually 
present in plain carbon steels, differs markedly in phys- 
ical properties, mechanical, electric, etc. or in re- 
sistance to atmospheric or chemical action whether at 


normal or at elevated temperatures, from plain carbon 
steel, 


In the light of present knowledge and research, this 
would have to be modified to include phosphorus and 
perhaps sulphur. 


In any event we feel that this definition, or one that 
is equally as broad, more nearly meets the needs of the 
industry, particularly as a basis for classification, than 
the method of the Institute. 

Again we make a plea that some joint committee of 
at least two technical societies survey this subject and 
recommend a standard definition.—E.F.C. 





A Bibliography on Galvanizing 


R. KRIVOBOK writes us that he has found a 

buried treasure in the Carnegie Library in Pitts- 
burgh——a very complete list of all publications on 
galvanizing for the past 25 years. There seems to be 
no likelihood of immediate publication, but knowing 
the great courtesy with which visitors to the Library 
are received, we are sure that anyone who goes to 
Pittsburgh will find it available there, and we take 
this means of calling its existence to the attention of 
our readers, 

Few biblographies will pay back the cost of publica- 
tion, to say nothing of the cost of preparation, so, to 
make them available, their publication needs to be 
subsidized. How this might be accomplished is a 
problem not easily solved, but worthy of attention 


LETTERS TO THE EDITOR 


“Scrambled Technology’—A Protest 


To the Editor: “Scrambled Technology” is a term proposed 
to describe the method, used extensively lately by certain 
trade papers and other publications, of presenting technical 
and other articles in a scrambled condition. By this is meant 
articles mixed with advertising to the extent that it is ex- 
ceedingly difficult for the reader to pursue with continuity and 
peace of mind the discussion to its conclusion. This practice 
may be justified, even though bad, in the more popular jour- 
nals, but in a technical or semi-technical discussion, it is 
prejudicial to the best interests of the reader. Primarily, a 
technical journal is published for the enlightenment and con- 
venience of its readers and these are best served, it is thought, 
by continuity of text. At the same time, it is recognized that 
the depression has upset some conservative and worthwhile 
publication customs; nevertheless, the plea is made hereby 
that the old-time methods be restored. Metats & ALLoys is 
to be commended for having resisted the upset and it is hoped 
that Metats & ALLoys will continue to resist. It has been 
found that other readers agree with this protest, recommenda- 
tion, and commendation. 


J. S. Marsh 
New York 
Alloys of Iron Research 
We expect to continue to resist—Editors. 


Are Metallurgical Experts Needed? 


To the Editor: \e just had a little family experience 
which reminded me strongly of you, and made me wonder 
incidentally if metallurgical experts are really needed. My 
young son was put-putting along in his 1924 Model T (@ 
$16.50 per) the other day when with a loud crash, she stopped 
dead. The noise had come from under the hood. It wasn’t 
the source of the noise but its ominous nature that gave 
him pause and his worst fears were found later to be justi- 
fied by the facts. 

After getting back home finally and getting a look inside, 
my son found he had a broken crankshaft on his hands. At 
once he asked me, his father, what caused that shaft to 
break. Not his father, but the metallurgist, replied; “When 
you get it out I'll be glad to examine it and see if I can 
figure out the cause of the failure.” So there it rested for 


“ 
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a while but a few days later he came in, with his face radi- 
ant; “Dad, I know why my crankshaft broke; the m.in at 
the filling station told me it had crystallized.” Ther. was 
just the faintest suggestion too,—why didn’t I know such 


things? My own thoughts were more like,—‘“Shads of 
Dr. Gillett,” and “This from a son of mine, horiors”! 
In a way, though, I was on the spot so my young son got a 
little lecture on fatigue failures and some of their causes, 
[ can only hope that, in his estimation, I am at least as 
expert as his filling station counsel. 

Note: If you ever get up a fund to have Kate Smith or 


Eddie Cantor do a bit of broadcasting on this point, lease 
count me in. 


Samuel L. Hoyt 
A. O. Smith Corp. 
Milwaukee. 


Cellophane As a Pipe Line Coating 


To the Editor: I noticed in your “High Lights” section of 
the September issue of Merats & ALLoys under the para- 
graph caption, “Overcoat for Turbines,” (page A23, Septem- 
ber) that Bredburg mentions celluloid as a wrapper for pipe 
line coatings. You have*added the line “cellophane is still 
to be suggested.” You will perhaps be interested to know that 
cellophane has not yet to be suggested as we have completed 
a four-year and four-months underground test of this ma- 
terial. Incidentally, in our tests of celluloid vs. cellophane, 
celluloid was the better material, 

Walter F. Rogers. 


Gulf Pipe Line Co. 
Houston, Texas 


Pure Wrought Zirconium Metal 


To the Editor: We always enjoy reading the facetious 
little reviews under “High Lights” in Metrats & ALLoys an 
note your reference to wrought zirconium in the September 
issue (page A23—September). We thought you might be in- 
terested in examining a sample of pure wrought zircomum 
metal and also in knowing that it is actually being produced on 
a commercial scale. A piece of pure zirconium metal foil 1s 
attached. The wire has been used in radio tubes and the 
sheet metal in spinneret cups for rayon manufacture. 


H. C. Myer. 


Foote Mireral Co., Inc. Vice-President 


Philadelphia 
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Brass and Copper Forgings 


Their Manufacture, Properties and Uses 


By EDWIN F. CONE 


N IMPORTANT PHASE of the non-ferrous 

industry, the possibilities of which have not 

been exploited to the extent they are believed to 
deserve, is the forging of brass and copper. With this 
shoul d be include d the forging of several other copper- 
base alloys. 

The most prominent development commercially in 
this field up to the present time has been the produc- 
tion of brass forgings. As a whole the industry in this 
country dates back approximately 20 years. It is there- 
fore not an old art though the casting of these products 
is of course many years older, anticipating iron and 
steel products. 

While some little development work has been done 
with copper and brass forgings, it is the opinion of 
some large producers that the properties of brass and 
copper forgings are such that there is a large oppor 
tunity to further extend the applications of these prod- 
ucts in engineering fields. 

With these general objectives in view, it is the aim 
of this article to present a general discussion of the 


proijuction of brass and copper forgings. In obtaining 


information for this article, one of the large American 
proiucers—The Revere Copper & Brass, Inc., which 
has forging departments at its Rome Manufacturing 


Division at Rome, N. Y. and at its Dallas Division in 
Chicago—has cordially cooperated. Because of the 
predominance of the output in brass forgings over 
copper forgings, these will be mainly discussed with 
digr-ssions as to copper forgings and later some ref- 
erence to forgings of other copper-base alloys. 


Presses and Hammers Used for Brass and Copper Forgings at the Dallas Division of the Revere Copper & Brass Co., 
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Forgings and Castings Compared 

Brass forgings at once suggest brass castings which 
have many useful qualities. Advocates of the forg- 
ings point to several superior advantages over castings. 
The production of a brass forging involves a saving 
of metal. If proper die design is assured, less machine 
work is necessary on a forging. Greater density, free- 
dom from porosity and additional strength are char- 
acteristic of the forged brass. It is possible in many 
cases to secure such close control of dimensions in the 
die that machining of the final product is unnecessary. 
In preparing parts for nickel and other plating, there 
is a Saving in polishing operations in the case of the 
forging. Forgings are free from sand, blow-holes and 

ther foreign matter which are encountered in cast- 
aa and which dull cutting tools 1 


4 


machining opera- 
L10NNS, 

The physical properties of the forgings as well as of 
the castings depend, among other factors, upon their 
microstructure. Photomicrographs, Figs. 1 and 2, show 
the average structure of a good quality sand casting 
of brass and of a regular brass forging respectively. 
The fine uniform grain structure of the forging is a 
feature. The same materials at higher magnifications 
are shown in Figs. 3 and 4. The comparative physical 
properties average about as follows: 


Good Quality 


Sand Prass Copper 
Retain aecunii a Castings Forgings Forgings 
ensile strength, Ib. 
per sq. in. 20.006 40.000 to 50,000 30.0 to 35.000 
Elong. in 2 in., per cent 17 10.0 (min.) to 55.0 35.0 to 50.0 
Brinell ( 7) to &2 40 to $0 


Inc. 
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Raw Material for Brass Forgings The lead is introduced into the standard 60-40 brass 


; ae to increase its machining properties. 
For the forging of brass the raw material is ex- ei: 


truded rods of various dimensions and shapes. For Forging Equipment Used 
the most part they are round or square but special ir- Brass forgings, and also copper, are either press or 
regular shapes are sometimes employed. In the latter hammer forged products. The equipment usually used. 
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Fig. |. Structure of a Good Quality Brass Sand Casting. Magnifi- Fig. 2. Structure of a Representative Brass Forging. Magnifica- 
cation, 50 diameters. tion, 50 diameters. 
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Fig. 3. Same as Fig. 1 except at a Magnification of 500 diameters. Fig. 4. Same as Fig. 2 except at a Magnification of 500 diameters. 
case their use involves a saving of metal and insures as represented by that at the plants of the Revere 
better coomangs, For copper forgings the raw material company, is as follows: 


is hot rolled rounds or squares of virgin metal. Sharp 
edges on forgings are not desirable from a production 
point of view, and when possible, parts to be forged 


Presses—Crank, knuckle or screw 
Hammers—Board or Steam 


should be designed with rounded edges. The presses vary in capacity from 150 to 450 tons each 
In general the composition of the brass for forging while the hammers are rated at 400 to 2,500 Ib. each. 
conforms to S. A. E. specification No. 88 as follows: They are in each case regular standard equipment. The 
bulk of the work is done on equipment of these ca- 
Copper 58.5 to 61.5 per cent pacities. If forging were utilized as a means for fab- 
Lead 15 to 2.5 per cent ricating larger parts, equipment of greater capacity 
Other than Cu, Pb, Zn 0.50 max. per cent would be used. 
Zine Balance Each press or hammer has, close to it, a heating 
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furnace in which the metal to be forged is pre-heated. 
Usually the temperature is carefully controlled by py- 
rometers but the atmosphere is only partially regulated. 
The general aim is to keep this neutral and to avoid 
contact of the flame with the material to be forged. 


The Dies, Their Composition and Life 


The dies are a vital part of the equipment, whether 
in presses or hammers. In general the type of steel 
ysed in the hammers is a chrome-nickel-molybdenum 
steel. In the presses two types of chrome-vanadium- 
tungsten steels are used. The press dies have to be 
properly hardened after cutting the impression; the 
hammer dies are used without further heat treatment 
after the die has been cut. 

In general, a longer die life is obtained with the 
hammer dies than with the press dies. While die cost 
is an important factor in the cost of forgings, it is 
nevertheless true that, depending upon the size and 
design of the part, other variable cost factors must be 
taken into consideration and it must not be concluded 
that hammer forgings are more expensive to produce 
than press forgings. 

General Practice in Forging 

Fortified with the raw material and the equipment 
thus far briefly described, the operations in producing 
brass forgings are generally as follows: The extruded 
material, of varying sizes, is cut into slugs of sizes to 
suit the forging to be made. These are usually sawed 
from the rod, though the small dimension ones are 
sometimes sheared to size. Extruded forging rod is 
seldom pickled before the forging operation. It comes 


A 
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Figs. 8 and 9. Structure of Extruded Brass Rods which Did Not Forge Properly and Cracked Fig. 10. 
during Forging. Magnification, 100 diameters. 
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The Operating Side of the Hammers for Making Brass and Copper 
Forgings at the Dallas Plant. Heating furnaces at the left of each 
operator. 


from the extruder free from scale and with a clean 
surface. 

Slugs, thus prepared, are heated in the pre-heating 
furnaces, usually at 1400 to 1420 deg. F., and then 
forged in the presses or under hammers depending on 
the character and design of the product. When pressed 
forgings are made, only one is commonly produced at 
a time, though when the parts are small several are 
made at once. If the hammer is used, it is customary 
to make at one time from two to eight forgings in mul- 





Structure of the Front End of an 
Extruded Brass Rod which Forged Satisfac- 
torily. Magnification, 100 diameters. 
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Close-Up of a Forging Press for Copper and Brass Forgings Show- 
ing Pyrometer Controlled Heating Furnace for Heating Slugs before 
Introduction into the Press. 


tiple impression dies. One stroke in the press produces 
a forging, though this is not always the case ; anywhere 
from three to eight or more blows are necessary under 
the hammer. Multiple dies or forgings are more com- 
mon in hammer work than they are in press work 

There are many factors to be considered in deter- 
mining whether or not a given forging should be made 
as a press or a hammer job. In general, the press is 
favored for forgings which involve a small draft. On 
forgings where a heavy draft in the order of 5 deg. 
is required, the hammer is favored. 

There is a wide range of forgings which can be 
economically produced, either on a press or on a ham- 
mer, and general conditions in the operating shop 
would usually determine the selection of the type of 
equipment to be used in such cases. 

Commercial forgings are produced in_ finished 
weights running from a fraction of an ounce up to 
10 lb. The bulk of the brass forging business today is 
made up of parts ranging in weight from 2 oz to 5 Ib. 
each. 

Some Questions Answered 

An interesting question regarding brass or copper 
forgings is—“How large and how complex an article 
can be made? 

This is difficult to answer satisfactorily. One of the 
sales managers of the Revere company states that size 
and contour have considerable to do with the question 
of whether or not a part can be made as a forging. A 
small piece, weighing a fraction of a pound, may be 
extremely more difficult to forge because of its con- 
tour than one weighing several pounds with a contour 
more ideal for fabrication as a forging. This salesman 
states that, as far as he knows, forgings have been 
made by some companies running as high as 40 Ib. 
each. On certain special jobs, certain steel forging 
manufacturers have produced brass and copper foig- 
ings in simple shapes in weights running up to several 
hundred pounds. 

Another question which is of interest is—/s at pos- 
sible to gather up big bosses and still have a thin-walled 
web between them? 

This is also characterized as a rather difficult ques- 
tior to answer. The reply from the same source as 
that of the previous problem is about as follows: It is 
possible on any weight forging to have bosses. In or- 
der that the use of the word may be fully understood, 
the term means details on a forging or about the out- 
side diameter that are heavier than the metal in be- 


“ 
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tween. If the details of the part itself and the boss are 
such that it can be made as a forging, the only element 
of doubt would be in the thickness of the web being 
in proper relationship with the weight and area of q 
whole piece. In other words, in a forging of one 
weight, it might be perfectly practicable to make the 
web as light as % in., while on another forging, due 
to different details, it might not be practical to go below 
14 in. on the webs. 

Definite answers to both these and similar problems 
or questions can only be given when specific details for 
consideration are available. Even then problems are 
presented that only a try-out will definitely answer, 

Heat Treatment 

It is not the usual practice to heat treat the finished 
forgings. There are sometimes special cases when spe- 
cifications call for a moderate annealing treatment for 
about 30 min. at low temperatures (600 deg. to 800 
deg. F.) to relieve stresses, followed by air cooling, 
Whether forgings are made in presses or under ham- 
mers, the relative punishment to which the metal is 
subjected is a matter of dispute. In both cases it js 
severe—some insist it is more severe in the case of the 
press. But when the use to which the forgings are 
put is considered, the matter of stress relieving or al- 
teration of structure by heat treatment is not regarded 
as vitally important. 

Final preparation of the forgings varies in particular 


cases. Some are subjected to pickling before plating, 


or otherwise; some are tumbled to improve their ap- 
pearance. 

In the production of copper forgings, the practice 
herein outlined is in the main the same, exce}) that 
hot-rolled copper rods are used. There are minor va- 
riations in temperatures and in other considerations. 

Effect of Microstructure on the Product 

To what extent do the variations in structure «{ the 
extruded brass rods affect the forging qualities «f the 
metal? It 1s recognized that in the extrusion process 
the temperatures and the pressures vary as the nictal is 
being extruded. Temperatures at the front end «of the 


extruded rod will be considerably different from those 
in the subsequent portions of the rod. Pressures also 
vary during the extrusion. As a consequence the struc- 
ture of the metal is different in different portion: 
Photomicrographs (Figs. 5 to 10) represent various 
structures, all at 100 diameters, of extruded brass rods. 
Figs. 5, 6 and 7 are from a rod which was found, by 


A Slug and the Appearance of the Pressed Brass Forging during 
Various Steps of the Process. (Top and Bottom Views of the 
Forged Material.) 
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the metallurgical department of the Dallas (Chicago) 
Division of the Revere company, to perform satisfac- 
torily in forging. The material represented by Figs. 

8 and 9 did not forge correctly but cracked while being 
for ged. 


But Fig. 10 is the structure of a rod which 
forged very well and which was from the 
of an extruded rod. 
vary in each case. 


front end 
It can be seen that the structures 


This subject has been discussed in Germany in two 
rticles in Zeitschrift fiir Metallkunde.|. A summary 


In extruding the billet, the temperature should be 
about 1500 deg. F., or high as possible, and the con- 
tainer should be heated so as to maintain an even 
temperature. When, in the beginning of the operation, 
the rod which first comes out is either beta or alpha, 


or alpha and beta as to structure, it will be in needle 


form if the cooling is fast. There will be no trans- 
formation of grain because this metal is not strained, 
and as the operation continues the metal in the con- 
tainer will become more mechanically strained, while 
the outside of the billet is cooling very rapidly which 
is already transformed to alpha and beta structure. 
When this is finally pushed out of the die, a trans- 
formation occurs because of the highly strained metal 


or condensed abstract of the opinions of these German 
authorities is as follows: 





Miscellaneous Brass Forgings. 


have already been formed will get mechanically crushed 
by straining the metal and will recrystallize into the 
spheroidized structure. 


In further reference to this subject, introduced here 
because of its interest rather than its effect on users 











TABLE OF APPROXIMATE PHYSICAL PROPERTIES OF METALS CAPABLE OF BEING HOT FORGED 


Forging 
Forging Tempe — 

Name of Metal Qualities Deg. 
er, Electrolytic Good Pn al 
ver, Phosphorized Good 1400-1500 
er. Silicon Good 1400-1500 
er, Lake Good 1400-1500 
er, C & H Lake Special Good 1400-1500 
Arsenical Good 1400-1500 
r, Cadmium Good 1400-1500 
Metal Good 1350-1450 
Metal Excellent 1250-1350 
or Tobin Bronze Excellent 1250-1350 
Brass Excellent 1250-1350 


inese Bronze Excellent 
on Bronze (Herculoy Good 
erdur, Olympic Bronze 

[G Metal, etc.) 


Tensile 


Strength 


Lbs. Per 
Sq. In 
30,000 
32,000 
32,000 
32,000 
33,000 
33,000 
37,000 
33,000 
45,000 
65,000 
65,000 


65.000 


67,000 


Hardness, Annealed State 


Elong., Rockwell 60 Brinell 500 
Per CentIn kg. Load kg. Load 

2 In. ys Ball 10 mm. Ball Analysis 

50% 40 35 Cu 99.9 

50% 40 35 Cu 99.9 

50% 40 35 Cu 99.7 

50 % 40 35 Cu 99.9, Ag 7 oz. per ton 

50 % 40 35 Cu 99.9, Ag 11-13 oz. per ton 

50% 40 35 Cu 99,7 

50% 40 35 Cu 99, Cd 1 

50% 43 45 Cu 95, ZN 5 

45% 70 65 Cu 60, Zn 40 

38% 85 80 Cu 60, Sn 0.75, Zn 39.25 

38% 85 80 Cu 60, Pb 0.2, Sn 0.75, 
Zn 39.25 

35° 85 80 Cu 57.50, Sn 0.75, Zn 41.25, 
Mn 0.05 

50¢ 85 80 Cu 96, Si 3-3.25, Sn 0.5, 
Zn 0.5 





id a structure, spheroidal in character, will be pro- 
iced. 
Because the metal is in a very strained condition, 
crystallization occurs with a mechanical crushing 
hich is as follows: The beta part, in leaving the die, 
ecomposes to alpha and beta in needle form; if the 
ling is rapid, there is no twinning and no recrystal- 
zation of alpha. Then the alpha and beta undergo, in 
aving the die, recrystallization; the structure is then 
the spheroidized form and shows twinning. The 
eta part, or first few rods from the extrusion, re- 
elves the least pressure while the alpha and beta which 


/2-lb. Slug and Steps in its Conversion into a Fairly Large Forg- 
(Top and Bottom Views.) 


ing for a Refrigerator Part. 
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of brass forgings, it is suggested that there is no true 
connection between structure of extruded rods and 
forging properties because the extruded metal when 
forged is heated into a plastic range where working 
stresses are fully relieved. It is further suggested 
that, when cracking and hot shortness are encountered 
in forging, it is due to non-metallic inclusions, gas or 
contraction cavities or other casting imperfections 
in the billet being forged. Some work has been con- 
ducted for the past four years in an attempt to prove 
there was some relationship between the structure of 
the extruded rod and the forging qualities of that rod 
but to date no evidence has been developed to prove 
the contention that extruded structure has an important 
bearing on forging qualities of a material. 


Other Copper-Base Forgings 


This discussion has been confined to brass and cop- 
per forgings. But there are many other copper-base 
alloys which are capable of being forged and from 
which many valuable and useful products are possible. 
A detailed discussion of these alloys is not germane to 
this article, but the accompanying Table gives a com- 
prehensive idea of these alloys, their forging qualities, 
their physical properties, their composition and other 
data. 


‘? ‘Die Gefigeausbildung von Hartmessing Ms 58 nach verschiedener 
Warmedehandlung” by Von P. Siebe and G. Elsner. Zeitschrift fir 
Metalikunde, Vol. 22, April, 1930, pages 109-114. 

“Die Gefigeausbildung in Hartmessing Ms 58” by Von R. Hinzmann 
and H. Fléssner. Zeitschrift fiir Metallkunde, Vol. 22, April, 1930, 
pages 115-118. 
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Fig. 1. X-Ray Tube and Cameras for Measuring Lattice Parameters 
of Metals. 


N STUDYING the behavior of alloy systems, it is 
often important to know the composition of partic- 
ular phases which may exist over a considerable 

composition range. This problem is frequently met in 
the determination of solid solubility, in age hardening, 
in the study of transformation in the solid state and in 
many other branches of physical metallurgy. A prac- 
tical method for such a determination should have a 
reasonable degree of accuracy, should be independent 
of the presence of other phases and should be suff- 
ciently simple in operation so that it could be carried 
out under the same general conditions as a microscopic 
examination. 

It has been shown that the lattice parameter of a 
phase, such as a solid solution which is homogeneous 
over a composition range, is a simple function of the 
composition, and this appears to be an ideal method 
of obtaining the desired information. Unfortunately, 
the methods of parameter determination as used in the 
past have been rather difficult of application and have 
required a somewhat more specialized knowledge than 
was generally available. The practical metallurgist 
hesitated to use this slightly mysterious method. How- 
ever, with the development of new equipment and the 
standardization of technique, it has become possible to 
make parameter measurements in a routine fashion 
without sacrifice of the accuracy necessary for good 
work. 

The First Step 

Lattice parameter measurements are particularly 
useful in the study of phases of variable composition. 
In order to investigate such a phase, the first step is 


Fig. 2. Latest Model of “Back Reflection” Camera. Note the 
micrometer for adjusting the sample to film distance. 


Simplified Technique 
for Lattice Parameter 


Measurements 


By JOHN T. NORTON 


Associate Professor, Physics of Metals, Massachusetts 
Institute of Technology, Cambridge, Mass. 


to obtain the relation between parameter and compos! 
tion. This is done by preparing several alloys in the 
homogeneous region and determining their chemical 
composition and parameter. The relation is so nearly 
linear that only a few points are necessary to deter- 
mine the curve, and considerable extrapolation is pos- 
sible. With this curve available, the lattice parameter 
of an alloy containing the phase in question will in- 
dicate the composition of the latter without regar:! to 
the presence of other phases. Under certain circum- 
stances, lack of equilibrium conditions in the alloy has 


a disturbing effect which may be misleading, but -uch 
is true of most other methods of examination. he 
possibilities of this situation are well recognized ind 
can be avoided. 

X-ray studies of alloys have been carried out : ra 


number of years in the X-ray metallography labor: ory 
at M.I.T. and one of the principal objects has be: .. to 
make the method available to those who have not .ar- 
ticularly specialized in the theoretical phases of X-ray 
work. A great variety of apparatus has been tried ind 
numerous simplifications have been found, so that :.ow 
a relatively unskilled man can be taught to make ac- 
curate parameter measurements as easily as he ca be 
taught to use the photomicrographic camera. 
Experience has shown that X-rays of relatively |ong 
wave length such as are obtained from targets of cop- 
per, chromium, iron, and cobalt are particularly suited 
for the study of alloys. When these are combined with 
cameras of high resolving power which make use of 
the large angles of diffraction, a very simple unit re- 
sults and good pictures are secured with short ex- 
posures. Such combinations are now generally used. 
For general purposes the most satisfactory X-ray 
tube is the all-metal model of the “gas” or ion type. It 
is inexpensive to build, can stand lots of abuse, and 
the parts are easily and cheaply replaceable. It gives 
a very intense beam. Under proper circumstances it 
runs very steadily with unrectified current and requires 
almost no attention. Fig. 1 shows a tube of this type 
as described by Hagg.! It was constructed in the lab- 
oratory shop and has given such good results that two 
more have been built. The target is easily removable, 
permitting a rapid change from one target, material 
to another. The windows are merely piéces of thin 
aluminum foil attached with stop-cock grease. The 
body of the tube is machined from a solid steel block 
and is cooled by copper tubing soldered to the outside. 
The insulator is a piece of pyrex glass tubing. The 
cathode is cooled by fins at the top and the cathode 
button is removable through the target opening so that 
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no seals or vacuum connections have to be disturbed. 
A tube of this type is very strongly recommended for 
metallurgical work. 

The vacuum system is important in the operation 
of the X-ray tube. A simple and practical system, 
similar to that employed by Westgren in Stockholm, 
is employed. A five-gallon glass bottle acts as a vac- 
uum reservoir and is evacuated by a rotary oil pump. 
This bottle serves as the fore vacuum for a simple 


j i 
on 
“\ 


single stage mercury condensation pump which is con- 
nected directly to the X-ray tube. Another small tube 
connects the bottle to the X-ray tube through an ad- 
justable needle valve. By properly regulating this 
“leak,” the pressure in the X-ray tube can be adjusted 
and maintained at the proper value. If the system is 
reasonably tight, the bottle needs pumping out only 
once in several days. With the tube in operation, the 
needle valve needs adjustment only about two or three 
times per day. The operation is so steady that any 
sort of an automatic control is quite unnecessary. 

Fig. 2 shows the type of camera which has proved 
very practical for measuring changes in lattice para- 
meter. It is a modification of a type described by 
Sachs? and this particular model is the result of a long 
process of evolution. The X-ray beam defined by a 
slit passes through a hole in the center of the film and 
falls normally on the surface of the specimen which is 
place | in a rotating holder. Either a solid or a powder 
speci 1en may be used. The reflected X-ray beams 
fad pon the stationary film which is clamped in a 
hold«r set at right angles to the primary beam. The 
speci nen to film distance is regulated by a micrometer 
screv so that conditions can be exactly reproduced 
from one run to another. This camera has given con- 
sister ly good results over a considerable period of 
use. 


Making a Determination 


Th procedure of making a determination is some- 
what as follows: The experimenter knows the ap- 
proxiinate value of the parameter from the type of 
syste. being studied. From a chart he finds the proper 
target to use, the approximate position of the lines on 
the film and the proper position of the slit to obtain a 
sharp focus. He places the proper target in the X-ray 
tube and starts the pumping system. The sample is 
next prepared. If it is a solid specimen he grinds one 
face flat and polishes it as if for metallographic exam- 
mation, stopping, however, after the No. 0 paper. The 
specimen is then etched fairly deeply to remove the 
effects of the cold work due to polishing. The speci- 
men is now placed in the camera, the necessary ad- 
justments are made and the film holder is loaded. By 
this time, the tube is evacuated and can be set in opera- 
tion. The camera is aligned so that a strong beam falls 
on the sample and the film holder is clamped in place. 

he exposure requires from 30 min. to 1% hr., de- 
pending upon the sample. When the exposure is com- 
plete, the film is taken to the dark room and a milli- 
meter scale is printed upon it. This permits a reading 
of the line spacing and automatically corrects for film 
shrinkage. After development, the lines and the scale 
graduations both appear. If desired, the line spacing 
tan be read from the wet film but it is usually dried 


December, 1935—METALS & ALLOYS 





ern ee nn } UU DU U UU 
iAbasa) Uta eal ( \ / hill 
2 ; Sette OW) 70 80 





and read on an illuminated screen. The line spacings 
are then applied to another chart and the lattice para- 
meter is read off directly. Fig. 3 shows a film of pure 
magnesium obtained with this camera, while Fig. 4 
shows a typical chart from which the parameter 1s 
read, 

The proper use of charts simplifies the procedure 
tremendously by the elimination of lengthy calculations 
and are quite easily constructed to give the necessary 





: Fig. 3. Film of Pure Magnesium Taken with 
¥ Camera of Fig. 2, using Iron Radiation. Note 


ii oe é 
in ~e the scale printed on the film. 
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100mm 





10 


precision. The X-ray camera is merely a device for 
measuring the angle at which the X-ray beam is de- 
flected by its reaction with the sample. The charts are 
thus a graphical representation of the simple relation 
connecting this angle, expressed in terms of the geom- 
etry of the camera with the X-ray wavelength used 
and the lattice parameter. This relation is the well- 
known law of Bragg. The data required in preparing 
the charts can be found in a number of standard texts 
on X-rays. 

For most work on alloys, one is chiefly interested in 
the change in composition as the result of some treat- 
ment and consequently, it is desired to measure a 
change in lattice parameter, the absolute magnitude 
being relatively unimportant. For some purposes, how- 
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Lattice Parameter in A.U. 


Fig. 4. Chart Used in Determining Lattice Parameters. This one 
is suitable for magnesium base alloys and iron radiation. 


ever, absolute values are desired and in this case a 
camera of the type shown in Fig. 5 is employed. This 
camera gives high resolution and the lines are in sharp 
focus over a greater range of angles than in the model 
previously described. By proper correction® for the 
camera errors, it can be made an absolute instrument 
to give precise values. The condition of samples in 
practical use seldom warrants the added precision ob- 
tainable with this type of camera. 


Typical Application of the Method 


The determination of the solid solubility of copper 
in iron* is a typical example of the application of this 
method. The first step was the preparation of a series 
of alloys of the pure metals covering the suspected 
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solubility range. These samples were very carefully 
homogenized at just below the eutectoid temperature, 
which was the temperature of maximum solubility and 
quenched to retain all of the copper. Parameter meas- 
urements were made on all the samples and the values 
plotted against composition as determined by chemical 
analyses. All of the points with the exception of the 
two highest copper samples lie on a straight line as 
can be seen in Fig. 6. Obviously these last alloys are 
beyond the maximum solubility and are in the two- 
phase field since here the parameter does not change 
with composition. A horizontal line through these 
points, extended to meet the sloping curve, will inter- 
sect at the composition corresponding to the maximum 
solubility which is 1.4 per cent copper by weight. 

In order to follow the solubility limit as it changes 
with temperature, the 2 per cent alloy was homogen- 
ized at a series of lower temperatures and the para- 
meter measured in each case. The parameter of the 





Fig. 5. X-Ray Camera of the Symmetrical Focussing Type for Ab- 
solute Measurement of Lattice Parameters of Metals. 


saturated solution was found to decrease with decreas- 
ing temperatures as shown in Table II, and by apply- 
ing these values to the parameter composition curve, 
it is evident that the copper content decreases with de- 
creasing temperature. Fig. 7 shows the solubility curve 


TABLE |.—Iron-Copper System 
Lattice Parameter vs. Composition 
Samples Quenched from 860 deg. C. 


Wt. % Cu. Lattice Parameter, y om  P 
aa Cael sé Sn cD eS Oe eke Cow a ORs Wee ee 2.8607 
Re ate oe Be ns ve ch ue ewes Oe 2.8609 
Se ec aele i ae ae Bible's de oa b's. awe 2.8610 
OT RA oe ee, 2 RS rere err ey 2.8613 
RO. Ch SR ES aie ee ne le, oat et aih a eee 0 alle i 
OR. 3% re eee ces as ce kd bes FERRER ERODES 2.8626 
SD cS ete Re chase hub beter bctegakhllee 2.8625 


TABLE I!.—Sample Containing 2.06 Percent Cu. by Wt. 
Quenched from Temp. Indicated 


Temp. Deg. C. Lattice Parameter Cu. in Solution, % 
OE ee, eee A eee 1.30 
LO Sere 0 rer 1.12 
SSS Sa. § pers eter er 0.92 
Oe eee fa ree 0.80 
NN ee i et a ne eee each eek eee bee 0.56 
ERNE A, ic ud oc OR ee 2% VRE. 0) OR bs 400 606 0.34 
dno awe Oke OE (Ae o POMS bee ewe ender 0.31 
ss ee a eh sols th seen O408 088 0.34 


resulting from this data. Such a curve accounts for 
the age “hardening of this alloy. 

In this case, the total change in parameter from 
maximum to minimum solubility is only about 0.0013 
A.U. and the error in measurement is about 0.0002 
A.U. so that the accuracy in measuring composition 
is not high. With other systems, the change may be 
very much greater with consequent increase in accuracy 
of results. 
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Fig. 6. Relation of Composition and Lattice Parameter for |ron- 
Rich Solid Solution. 


Application and Interpretation Realized 


If X-ray measurements of lattice parameters are to 
be included among the standard metallographic tools, 
they must be capable of simple application and inter- 
pretation by the me tallurgist of ordinary training, Ex- 
perience during the past two years with the apparatus 
described above has shown that this ideal condition 
has been closely attained. A number of undergraduate 
and graduate students with no particular X- ray ex- 
perience have been taught to use the method in re- 
search problems with excellent results. They were 
sufficiently familiar with the structure of meials so 
that the results could be interpreted in an inte'ligent 


manner, but their training in the X-ray metho itself 
was no more extensive than in the case of the ;hoto- 
micrographic method. Their X-ray pictures wer. quite 
as good as their photomicrographs. This experic: ~e has 
shown that the method can be carried out in . prac- 
tical way and it is certain that no one will dey the 


importance of the X-ray information, once it h. been 
properly obtained. 
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Fig. 7. Solubility of Copper in Iron. 
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nic: !-free coppers showed normal softening under made in the laboratory is in progress. 
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Coppers C and E were prepared in the normal map- 
ner as described in a previous paper.” Some difficulty 
was experienced with the higher phosphorus copper N, 
When cast in a split mold, the fray caused pulling 
cracks during the rolling operation. Using a 3-inch 
cannon mold, successful results were obtained. Pre. 
liminary experiments by heating small sections of these 
coppers in air and in hydrogen to temperatures above 
700 deg. C showed that in both cases the rate of cool- 
ing influenced the final hardness. 


TABLE |i—The Effect of Rate of Cooling on the Brinell Hardness 
after Annealing at 850 deg. C for 1% Hrs. 


Brinnell Hardness, 500/10/30 


Quenched Air Furnace 

Ni. % >% in water cooled cooled 
i 1.72 0.03 39 41 45 
N 1.73 0.11 37 57 67 
E 2.33 0.03 39 41 59 


Typical results are shown in Table II. In all these 
experiments with alloys cooled from 850 deg. C., the 
slowest rate of cooling produced the greatest hardness, 
These results at once suggest temper hardening phe- 
nomena and therefore the alloys were subjected to an- 
nealing treatment followed by quenching and temper- 
ing. 

Effect of Heat Treatment on the Mechanical Properties 

The variations of hardness under diverse quenching 
and tempering treatments are shown in Fig. 1. Maxima 
points develop after tempering at 500 deg. C. and the 
specimens quenched from the highest temperature of 
800 deg. C. develop the greatest increment of hardness 
when tempered at this temperature. 

Of the two specimens, C and N, with equal nickel 
content—the one with high phosphorus reveal. very 
much the more marked temper hardening pro: erties 
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TABLE I—Composition of the Coppers 
Loss 
Sample Ni * Fe Mn Sn Pb As in H 
> 1.72 0.03 trace nil trace trace 0.010 
N 1.73 0.11 0.01 trace nil trace nil 0.004 
to 0.01 
E 2.33 0.03 0.03 
5 ‘Some of these coppers are patented. 
be tee “= my va 
wt a ars P ” = 
. W . y , aa r Sy oo * Sas 
; Fig. 4. Phosphor- vs ) Taree an = it 
us-Nickel-Copper ~~? lt ~, 2 ns Pe. 
(Ni 1.73%, P Bey na Le eee 
0.11%) 5 hr. at ae ‘gn ¥ parr ety . te. \ a 
750 deg. C. : so "We Fe 4 Qo Te 
Quenched in WN MeN ir 
Water. Brinell F iis ; “ Cs ~ 
44. Magnifica- eS ee. 9s Shea ©. Oo x 
tion 200 diame- ™~ hagf Os at ah } 
ters. Etched in Y ay Me LO ee ee > 
ammonium __per- 6 a eh ie He 
sulphate. > 2 ie \ 
Ai: fe a 74 
. 7 > 7 @ a 
Fig. 6. P-Ni-Cu (Ni 3.88%, P 0.50%). 
Bri. 89. Mag. 500 dia. Small grains, dispersed quenched.  Brinell 
P constituent. Am. persulphate etch. 





Magnification, 100 Magnification, 100 diameters. Etched more 


diameters. Etched in ammonium persulphate. readily in ammonium persulphate than Fig. 7. 





METALS & ALLOYS—Vol. 6 


Nor Ww 


ae (2 
. -  . 


oD Sivan Sf 


eee. 








Trends in Stainless Steel Production 


By E. F. CONE 


of such a new industry as the stainless steels, 

some facts regarding the trend of the production 
of these steels are keenly watched for. But the ob- 
taining of reliable data from producing companies is by 
no means a simple task. There are some who decline 
for various reasons to furnish the information, no mat- 
ter how strict the confidence involved. 

About three years ago, late in 1932, the author at- 
tempted a survey of this industry, the result of which 
was published in The Iron Age, Feb. 16, 1933. That 
survey, obtained by circularizing practically all of the 
then producers, did not claim to represent the total in- 
dustry. The steels included in the survey were the 
corrosion and heat resisting alloys, generally recog- 
nized as the high chromium and chromium-nickel 
steels, including those with other alloying additions 
made for special purposes. The survey was not meant 
o include the 4 to 7 per cent chromium type, with or 
ithout tungsten or molybdenum. 


Reliable Statistics Valuable 


Assured by many interested metallurgists that reli- 
able statistics which reveal the trend of an industry are 
v luable, an attempt has been made to bring up to date 
tie data published in 1933. The results of this effort 
ae published in this brief article. 

t has been possible to obtain authoritative statistics 
fom most of the same companies which cooperated 
i: the first survey—they are so nearly the same that the 
r sults are comparable. These include six of the larg- 
e- producers of ingots and several of the foundries 
\ iich produce most of the castings. Because of the 
I 
t 


By of such, OF THE GROWTH and importance 
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pful cooperation of these companies, the bringing- 
to date of this analysis has been possible. It should 
understood, however, that no claim is made that this 
si. rvey represents any thing more than a reliable pres- 
e iation of the trend in the demand for these highly 
iiportant steels. 
In the first survey, published in 1933, the data cov- 
ed production for the years 1929, 1930 and 1931, 
th estimated figures for 1932. The present com- 
pilation gives the data for 1932, 1933 and 1934. These 
mpilations have been assembled in a table covering 
the six years, 1929 to 1934, inclusive. Only the totals 


ae 
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Table of Production of Stainless Steels by a Group of American 
Producers—Gross Tons 





Year Ingots Castings 
1929 39,287 2,949 
1930 44,156 3,015 
193] 24.670 2,157 
1932 22,600 1,136 
1933 59,393 1,665 
1934 74,336 1,786 
Totals 264,442 12,708 


are given in this survey. A breakdown into certain 
types of the stainless steels was not possible in this 
latter survey because one or two large companies re- 
ported only their total production. 


Decided Increase in Ingot Output 


A study of these statistics reveals that there has been 
a decided upward surge in the demand for stainless 
steel products rolled from ingots—particularly since 
the low point of the depression in 1932. The 1934 
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output of ingots by the companies involved in this sur- 
vey was 74,336 gross tons as compared with 22,600 
tons in 1932. The peak previous to the depression was 
the 44,156 tons made in 1930. Thus the 1934 figure 
is about 230 per cent larger than the low point in 1932 
and about 42 per cent larger than the previous peak 
in 1930. 

This is a rather remarkable expansion in the face 
of a serious industrial depression. In fact the depres- 
sion has apparently had little retarding effect on the 
demand for the stainless steels though the expansion 
might have grown to much larger proportions, had 
there been no business set-back. 

Expansion in demand for castings has by no means 
been of the same proportions as for rolled and finished 
products, as judged by the data here presented. Ac- 
cording to these figures the 1786 gross tons produced 
in 1934 by the companies involved in this survey is 
only 57 per cent larger than the 1,136 tons made in the 
depression year of 1932. On the other hand the 1934 
production i is about 40 per cent less than the peak out- 
put of 3,015 in 1930. While this disparity between 
castings and ingots cannot be accounted for satisfac- 
torily, it is perhaps partly due to the fact that the whole 
steel casting industry has been harder hit than some 
other branches of the iron and steel industry. 


Some Trends in Types 


While the data here presented do not afford a com- 
plete breakdown of the ingot production as to types, a 
summary of those companies which did furnish such 
figures is of interest. An analysis on this basis results 
as follows: 


Stainless Steel Output of a Group of Companies by Types—Gross Tons 


Type 1932 1933 1934 Total 
18 and 8 3,878 9.674 10,342 23.894 
12 to 14% Cr (approx.) 520 1,695 3,188 5,463 
16 to 18% Cr (approx.) 2.878 3,709 4,277 10,864 
All other types 4,797 24,469 32,166 61,432 


It is evident that the 18 and 8 type maintains rela- 
tively its popular appeal. At 23,894 tons for the three 
years, it is about 23.5 per cent of the total of 101,653 
tons reported. The sharp gain in the “All other types” 
classification at 61,432 tons for the three years, or 60 
per cent of the total, possibly is a measure of the great- 
er use of such steels in high temperature applications. 


Output of Some Licensees 


Of general interest in connection with this subject 
is information furnished by the American Stainless 
Steel Co. of Pittsburgh. It states that the approxi- 
mate total production, by its licensees, of “genuine 
stainless steel” under its patents is as follows in net 
tons: 


1929 10,900 
1930 8.500 
1931 5.100 
1932 3,600 
1933 5,450 
1934 6,625 


It is to be understood that “these tonnages do not 
include other corrosion resisting materials such as 18 
and 8 chrome-nickel alloys.” 

Of similar interest is information furnished by the 
Chemical Foundations, Inc., of New York, as to the 

(Continued on page 349) 
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THE MERCUROUS NITRATE TEST 


BY H. C. JENNISON 


Technical Manager, the American Brass Co. 


“A handsaw is a good tool, but not to shave with.” 

The misuse of tests is one of the most exasperating things the metallurgist must 
deal with. It is harmful and expensive alike to producer and consumer. It can 
only be averted by a patient campaign of education. Too often the producer fails 
to stand up on his hind legs and tell the purchasing agent of an important cus- 
tomer that his insistence on a test that sounds as though it should give useful 
engineering information but actually gives misinformation is an expensive pastime. 
Rather than offend the customer the producer is prone to keep silent and get out 
of the situation the best way he can. 

In such cases publicity is a good way to handle the problem, for if a denial 
that a given test method has engineering value is published, it throws the burden 
of proof on those who advocate it. When they find they are unable to supply 
such proof, the situation will clear wp. 

We shall be glad to publish evidence as to other cases where tests that are 
valueless, or worse, are imposed upon industry —H. W. G. 





included in specifications for a number of years. 

Very little, if anything, has been written about 
the correct and best method for applying this test, and 
its limitations—hence this article. 

The first description in this country of the mer- 
curous nitrate test, as applied to copper alloys was 
probably obtained from the May, 1914, Lecture of the 
British Institute of Metals, which lecture was pré- 
sented by Heyn, and appears in Volume XII of the 
Journal of the Institute. 

The test consists of immersing a specimen for a 
definite number of minutes in an aqueous solution of 
mercurous nitrate which has been prepared according 
to specifications. This procedure enables one to de- 
termine if the tensile stresses in the surface of the 
sample are of high magnitude. If such stresses are 
high, the article may crack. If the stresses are not 
sufficiently high or are in compression, cracking will 
not occur. The mercurous nitrate test has been made 
a part of most copper alloy specifications in order to 
make sure that the tensile stresses have been properly 
relieved in rods, wire, sheets, tubes, shapes, etc., be- 
fore the material is shipped. 


T HE MERCUROUS NITRATE TEST has been 


Various Specifications 


This test forms a part of the American Society for 
Testing Materials  specification—B21-29,—w hich 
covers naval brass rods for structural purposes, and is 
as follows: 


A 9-in. length of the test specimen shall stand, with- 
out cracking, an immersion for 15 min. in an aqueous 
mercurous nitrate solution containing 100 g. of mer- 
curous nitrate and 13 ml. of HNO; (sp. gr. 1.42) per 
liter of solution. Bars which have been properly 
straightened or sprung will have internal stresses so 
broken up as not to be in danger of splitting or 
cracking. The mercurous nitrate test is designed to 
determine whether the internal stresses have been 
properly broken up and rendered safe. 


Navy Department specifications—46B6g—for naval 
brass rods, etc., carry this test which reads in detail 
as follows: 
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A 6-in. test length of the material shall be immers 
for 10 min. in a mercurous nitrate solution of the f 
lowing proportions: 100 grams mercurous nitrate a 
13 cu. cm. of 1.42 specific gravity nitric acid per lit 
Upon removal of the sample from the solution, 1 
appearance of cracks in the material shall be cau 
for rejection. 


The U. S. Army Ordnance department uses the 
mercurous nitrate test which appears in their m-tal 
specification No. 57-162 covering naval brass rods, te. 
The details of this test as given in the specificatior are 
as follows: 

Strain Test: Specimens of material shali withsta 
immersion for 15 min. without cracking in an aque 
solution containing 100 grams of mercurous nit: 
and 13 c.c. of nitric acid (specific gravity, 1.42) 
liter. 


The above will illustrate the manner in which he 
mercurous nitrate test is correctly used in recogn zed 
standard specifications. In every case it is a qualita‘ive 
test and not quantitative. If the material cracks wi iin 
the specified time, it is rejected. If it does not crack 
within this period, the material is acceptable. [he 
greatest length of time of immersion is 15 min. 


Not a Quantitative Test 


The mercurous nitrate test is not a quantitative 
test, that is, it cannot be used for predicting the life 
or behavior of material under service conditions, and 
organizations familiar with the details do not consider 
it as such. However, certain engineers not familiar 
with the details are attempting to use it quantitatively. 
This is a grave mistake because the test was never 
intended for quantitative work and can never be prop- 
erly used for this purpose. 

To illustrate—an engineer said to the writer one 
time that he thought one piece of brass was better 
than another because a drawn shell from one cracked 
in mercurous nitrate in 10 sec. while a drawn shell 
from another piece of brass cracked in 14 sec. This 
attitude is just ridiculous because the surface condi- 
tion of one sample might have been different from 
another, to say nothing about other possible details. 
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Others are attempting to make the test quantitative 
by allowing finished articles to remain in mercurous 
nitrate several hours and in this way attempt to de- 
termine if one article is better than other. 

Copper alloys are very rapidly disintegrated by mer- 
cury. Some copper alloys resist mercury slightly bet- 
ter than others but none of them is suitable for use 
in mercury or solutions of mercury. The behavior of 
an alloy during long immersion in mercurous nitrate 
does not in any way predict its behavior in the field, 
and well-informed engineers are familiar with this 
fact. 

When stresses are not properly removed during 
the manufacturing operations, some of the copper 
alloys may season crack when exposed to the atmos- 
phere or certain types of corrosion. The mercurous 
nitrate test, as included in specifications above, is not 
even an accelerated laboratory season cracking test. 
It simply indicates if there are high stresses in the 
material and the material may or may not season 
crack in the field. E 

Material which does not crack in mercurous nitrate 

may be stressed in a testing machine to high values 
and mercurous nitrate applied, and the specimen will 
immediately crack, which shows that it makes no dif- 
ference whether the stresses are the result of im- 
proper manufacturing operations or the result of 
oproper stressing in the laboratory. Mercurous ni- 
ate will cause the metal to crack when the stresses 
re of sufficient magnitude regardless of the source of 
ich stresses. These same conditions hold true in the 
eld. When material is overstressed, it may season 
ack whereas, if it were properly used, would not 
ason crack in the field. 





Some Attempted Quantitative Uses 


Some engineers are trying to use the mercurous 
nitrate test quantitatively by placing certain devices 
under tension and then immersing the various articles 
in mercurous nitrate, attempting to apply the same 
tension in every case, and if one article cracks before 
another under these conditions, they are interpreting 
the results as indicating one is better than the other. 

Some of the articles being incorrectly tested in this 
manner are designed to resist stresses and atmospheric 
corrosion in the field and they do not come in contact 
with mercury in service. When such articles contain 
80 per cent or more of copper, they do not fail by 
season cracking or corrosion under conditions of at- 
mospheric exposure. 


When one uses the mercurous nitrate test quantita- 
tively, the results are not only in error but very much 
misleading. Various devices which are being im- 
mersed in mercurous nitrate for unusually long times 
are really manufactured for resisting atmospheric cor- 
rosion under service conditions and not to resist the 
long time action of mercurous nitrate which is ex- 
tremely corrosive and destructive to all copper alloys. 


Everyone agrees that a service test is the most 
valuable type one can apply. There never has been 
a laboratory accelerated test devised which is equal 
to a service test. It is difficult to understand why 
engineers are attempting to evaluate different alloys 
by their relative behavior in mercurous nitrate for 
long periods. Conclusions derived from such tests are 
without value for predicting the behavior of alloys of 
high copper content under service conditions of atmos- 
pheric exposure. 





(Continued from page 346) 

‘hough curve E shows that, by increasing the nickel 
ntent to 2.33 per cent without raising the phos- 
iorus, the temper hardening is intensified. 

Hanson and his collaborators* show that in pure 
pper the solubility of phosphorus is approximately 
5 per cent at 282 deg. and increases with rising tem- 
rature and with such nickel-free copper, even at 
9 per cent phosphorus, only slight temper harden- 
ng occurs. We are not aware that with nickel it is 

ssible to develop this property in copper and it would 
ppear that it is due to the combined influence of the 
nosphorus and nickel that the property is found in 
(hese Ccummercial coppers. 

An important effect of the tempering treatment on the 
ensile properties is illustrated in Figs. 2 and 3. While 
the ultimate tensile stress of the phosphorus-nickel- 
copper is increased from 14.7 to 23 tons per sq. in., it 
is in the elastic limit that an exceptional increase takes 


place. The values are raised from 0.8 tons per sq. in. 
for the quenched specimen to some 7 tons per sq. 1n. 
after tempering at 500 deg. C. for half an hour. 


| Microstructure 

The microstructures were normal, little difference 
being detected between quenched and tempered spe- 
cimens. In laboratory-made samples containing higher 
phosphorus content, a segregate was observable more 
definitely in tempered than in straight quenched spe- 
cimens. This is shown in photomicrographs, Figs. 
4 to 9. 

The author’s thanks are due to the Staffordshire 
Education Committee for providing facilities and to 
the Elliotts Metal Co., Ltd. for supplying the coppers. 


References 
1 Journal, Inst. of Metals, XXXIII 1925, 1, p. 167. 
2 Journal, Inst. of Metals, XLIX 1932, 2 p., 238. 
3 Journal, Inst. of Metals, XLIII 1930, 1 p 41. 





(Continued from page 347) 
output of chromium-nickel alloy steels (stainless 
steels) covered by the Strauss patents Nos. 1,316,817 
and 1,339,378. The data are as follows in net tons: 


Period , ame c Licensed 

) ngot Output Casting Output tals 
July 1 to Dec. 31, 1934 13,880. 34 ie idnne 
Jan. 1 to June 30, 1935 20,165 667 20,832 
Totals for 1 year 34,045 1,221 35,266 


Some Reflections 


Perhaps an apology is due the reader for the incom- 
pleteness of the presentation of this subject. But the 
vital interest in an accurate and unbiased analysis has 
prompted this attempt. The incompleteness is not the 
fault of the author. Even the American Iron and 
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Steel Institute cannot obtain complete data as to stain- 
less steel ingots and particularly as to castings. It is 
the contention of the Alloy Casting Association that 
any publication of the trend in stainless steel casting 
production is detrimental to its interests. Hence its 
refusal, perhaps justified, to furnish any data to any 
organization. 

The whole question is tied up with the value of such 
data to the public. There is intrinsic merit in statistics 
when accurate and properly handled. They do show 
definite and important trends. It is generally known 
that there is an upward trend in the stainless steel in- 
dustry. An accurate presentation of the facts is bet- 
ter than mere guesses or unsubstantial rumors. 
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FORGING— FROM A DRAWING BY 
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Forging Furnaces 
at the 
Ford Plant 


By J. B. NEALEY 


American Gas Association, New York 


reading this interesting article, it 
Ford plant is a special one. 


* 


should 
Just as the adoption of electricity 











Front Radius Rod Furnace. 


not be forgotten that the situation at the 


for heating for forging 
was due to the availability of surplus energy, so was that of blast furnace gas due to its 
availability as surplus. Were the fuels to be purchased outside one would expect oil to 
figure prominently in the list, and, with the development of some of the newer kinks in 
electric heating for forging, electricity also might again figure. We very much doubt if the 
Ford plant is “standardizing” on any one fuel, but believe that instead it intentionally plans 
to be free to shift to meet changing economic conditions. Unless similar conditions hold 
there, another plant might be ill advised blindly to follow a Ford choice of fuel. The 
operating methods described are, of course, applicable in many ways to any fuel, so that the 


article is highly valuable, 


- OF THE OUTSTANDING characteris- 
tics of that phase of industry that has to do 
with the heating of metals, either for forming 
is still the 


O» 


them or for normalizing the grain structure, 


gicat variety which exists in furnace design and in 
methods of firing. In the Ford Motor Co.'s plant, how- 


ever, standardization in these metallurgical items is 
progressing, although at present far from complete, 
as is the case elsewhere. 

\mong several hundred furnaces at Dearborn that 
now employ gas for fuel were about 50 that until re- 
cently used electrical energy. This was surplus energy 
generated in Ford’s own power plant. By removing 
the heating elements and substituting gas burners, 
these furnaces were changed over to gas firing. 

Furnaces Located in Long Rows 

The furnaces are located in the spring and upset 
building, and for the most part are arranged in long 
rows. The building is composed of three bays with a 
full gage railroad track running down the center on 
which cars of raw material, mostly steel bars, are 
brought. This stock is removed in bundles by giant 
overhead cranes and placed at the furnaces for con- 
venient handling. Finished work is hung either on 
overhead chain conveydrs or on slat type conveyors 
on the floor for removal. The conveyors run parallel 
with the rows of furnaces on either side of spacious 
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even though some of the implications call for 


comment.—H. W. G. 


aisles. Miscellaneous forgings are made here such as 
transmission gear blanks, rear axle gears and shafts, 
front spindles and bolts, universal joint housings, truck 
hubs, steering worm sectors, torque tube flanges, rear 


radius rod feet, etc.. etc. 


Composition of the Steels for Hot Heading 
The analysis of four types of steel used in the hot 
heading department are given in the Table. 


Table of Composition of Four Types of Steel Used for Hot Heading 


No. 1 No. 2 No. 3 No. 4 
Carbon 0.35-0.40 0.30-0.35 0.15-0.20 0.40-0.45 
Chrome 0.90-1.10 
Manganese 0.70-0.90 0.65-0.80 0.20-0.90 0.70-0.90 
Silicon 0.07-0.15 0.10-0.20 0.10-0.21 0.07-0.15 
Phosphorus 0.03 Max 1.03 Max 0.04 Max 0.03 Max. 
Sulphur 0.05 Max. 0.04 Max 0.10-0.15 0.05 Max. 


The plasticity of these steels at forging temperatures 
is good, insuring well made forgings and minimizing 
the wear on the upset dies. Types No. 1, 2 and 4 steels 
are equal in this respect, but No. 
as the metal flows better. 

The furnaces are carefully manipulated and the scal- 
ing propensity is about the same on all of them. The 
temperatures of the furnaces are controlled by the op- 
erators by means of pyrometers. The bars to be heated 
are placed in the heating zone and removed at their 
discretion. An average of 3.5 cu. ft. of gas is used to 
heat each pound of steel at 2200 deg. 


3 has an advantage 
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Rear Axle Furnace. Entire unit showing gas burners. Press in 
foreground. 


Many of the furnaces have been rebuilt recently ac- 
cording to a new and improved design. Constructed 
of refractory shapes, insulated and encased in steel 
plates, these furnaces are set in 18-in. legs and are 
fired with gas burners. Of the slot type, each is ap- 
proximately 4x4x9 ft. long, overall, while the inside 
dimensions are 1 ft. 9 in. wide, 6% long and 2 ft. 
high between the hearth and the springline of the arch. 
The walls consist of 9 in. of firebrick and 4% in. of 
insulating brick. A flue for the waste products of 
combustion is built into each of the two rear corners. 
The area of each flue is 49 sq. in 

Dolomite (pea size), which will pass through ¥Y% in. 
mesh screen, is used in hammer forging furnaces only. 
On hot upsetting furnaces a 2-in. bed of powdered 
chrome is used to prevent any possibility of the bar 
stock, while heating, coming in contact with the brick. 
Furnaces are so designed that the bars are laid on a 
brick ledge, the heating zone being stepped down about 
1 in., thus aiding in preventing the sections of bars 
desired hot, from touching the furnace bottom. 


Front Walls of Furnaces Removable 

The front walls of these new furnaces are so con- 
structed that they can be readily taken down and re- 
built so as to change the width of the slot to accomo- 
date any size stock. On the lower end of this wall, 
which forms the upper edge of the slot, is placed a 
series of small pipes, joined in a coil, through which 
cold water flows to check the heating of the protruding 
stock at this point. Heat escaping through the slot is 
sucked up under a shield suspended in front of the 
furnace. A small steel trough with running cold water 
is bolted onto the outside of the front of the furnaces, 
just above the slot, as a protection to this part of the 
wall. 

Heat is supplied by four gas burners, located in the 
back wall and firing straight to the front, through re- 
fractory burner blocks 10 in. in length. The center line 
of these burners is 17% in. above the hearth level. As 
the hot products of combustion hit the front wall they 
are deflected down on the work and hearth and then 
back to the back wall where they leave by way of the 
flues. These burners are of the high pressure inspira- 
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tor type, gas at 15 Ib. inspirating air for combustion 
by means of venturi tubes. Air at 1 lb. pressure is 
applied at the rear end of the burners to increase the 
flexibility of the burners. Furnace ae changes 
are charted by recording pyrometers. The slots of 
some of these furnaces are very wide and filled with 
brick checker work, forming three tiers of holes, 
through which the stock is thrust for end heating. 

A forging or upsetting crew consists of two opera- 
tors, a heater and a pressman. The heater keeps the 
furnace full of steel bars, which he continually hands 
to the pressman when hot. Gear blanks are made here. 
as elsewhere, in four operations in four dies in the 
upsetter, the operator pushing the bar progressively 
into first one die and then the other. When the hot 
portion of the bar is used up, he hands it back to the 
furnace man. Speed runs about 150 2% in. blanks 
hourly. However, a die and setup have been devised 
by which 2!%4-in. gear blanks are made at a single 
stroke of the press. The forming die is made in a 
single piece and is closed as it must withstand greater 
pressure than the split die. Of course this restricts its 
use to parts that have no undercuts or channeled por- 
tions to prevent them from being knocked out of the 
die. The first part of the movement of the dies cuts 
a slug from the hot end of the rod, and it is held me- 


chanically in front of the forming die until the punch 
forces it in. 72 formed blank is ejected by knockout 
pins. These are produced at the rate of 500 per hr. 


with two men. 


A Novel Scaling Device 


Most of these furnaces have a novel scaling rice 
consisting of two opposed grooved and ribbed -olls 


about 6 or 8 in. in dia. and 4 to 6 in. wide. Thes> are 
held in an upright steel frame with springs again~ the 


bearings of the upper roll forcing it against the er. 
As practically all the bar stock is round, it is thrus' be- 


tween these rolls. when hot, and the scale is sci ped 
off against the ribs. 


Rear axle stock, 1-5/32 in. rod 36.72 in. | is 
heated in a furnace specially designed and equ ped 
with a most unique mechanical handling systen that 


is continuous and automatic in operation. The furnace 
sets on a steel platform, 7 ft. above the plant ‘oor 
level, and is 2 ft. high, 8 ft. wide and 15 ft. long. This 
is an end heating job, one end of the stock protrucing 
up into the furnace through a hairpin slot in the bot- 


Twin Slot Type Gas Furnaces Which Heat Both Ends of Flat Spring 
Stock for Eye Forming. A conveyor between the furnaces carries 
the work along. 
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tom, the stock traversing the entire length of the fur- 
nace twice. The conveyor system includes a closed loop 
of chain, suspended between horizontal sprockets just 
below the furnace slot. The stock stands upright, the 
lower end resting in a U beam just under the chain, 
and it is maintained in the vertical position and moved 
along by clips fastened to the links of the chains. 
The bar stock makes one complete turn in the fur- 
nace, finally dropping, where the U beam guide ends, 
into a short piece of upright pipe below. This trips a 
mechanism which causes the pipe and bar to revolve 
through an arc of 90 deg. which lays the bar on a 
short, double chain conveyor. In its short journey, the 
bar pauses momentarily under a hammer, like a rivet 
ing hammer, in the speed of its strokes, which knocks 
the scale from the hot end. The bar then rolls down 
into the feeder guides of the press or upsetter. The 
die has four recesses and four corresponding punches 
and the end of the axle is upset and formed in four 
operations. These are—tulip-bud shape, truncated 
cone, flattened into gear blank and restruck after a 90 
deg. turn. The stock is carried from die to die me- 
chanically. Released, the forging drops down a chute 
into a pit and on to a conveyor running at an angle of 
45 deg., which carries it above the floor level. It is 





Eye Forming Machines in Foreground and Twin Gas Fired Furnaces 
for Heating Spring Stock in Background. 


then removed by an operator and placed on a chain 
conveyor which conveys it to another building for ma- 
chining and heat treatment. Best results are obtained 
when a speed of 12 per min. is maintained. 

Heat is supplied to the furnace through eight gas 
burners located along one side with two in each end. 
They are all on the hot side as the furnace is divided 
longitudinally with a refractory wall forming pre-heat 
and high heat chambers. These burners are similar to 
the ones described and air and gas are supplied at 1 
and 10 Ib. respectively. An automatic temperature con- 
trol is provided of the potentiometer type, actuating 
an on-and-off motor valve in the gas and air supply 
lines to the burners. The furnace will hold 250 bars 
at a time and they are heated in 20 min. to 2250 deg. 
F., while temperature fluctuations are charted by a 
recording pyrometer. é 


Rod Foots Forged in a Drop Board Hammer 


The rear radius rod foot is forged in a drop board 
hammer. Forging flash is removed and then it is ready 
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Forge Furnace Operator Pushing Hot Stock Between Rollers to 
Free from Scale. 


for upsetting the end, preparatory to butt welding. This 
is done in a unit which consists of one furnace and 
two upsetters, one on either side. The furnace is 8 ft. 
long, 5 ft. wide and 4 ft. high, and sets on 4 ft. legs. 
Firing is accomplished with eight gas burners, four on 
each side and located in that half of the furnace closest 
to the discharge end. The stock is introduced through 
an opening in one end of the furnace and is pushed 
through, riding on water cooled pipes, by a motor 
operated pusher. At the other end the hot stock is 
pushed off the ends of the pipes and drop through an 
opening in the bottom of the furnace. Here is located 
a two-way chute with a steel plate deflector so that the 
hot stock can be diverted to either of the upsetters 
or both of them alternately. A temperature of 2250 
deg. F. is maintained constantiy with an automatic 
temperature control similar to the one described and a 
recording pyrometer is also part of the equipment. 

The forgings are put into huge boxes and trans- 
ferred by overhead crane to the trimmers. Hammer 
forging is done on the other side of this building and 
here are located long rows oi power hammers. These 
are served with gas-fired furnaces, close to 50, of the 
slot type and quite similar in construction to the first 
described in this article. 


Row of Gas Fired Forge Furnaces and Power Presses, Upsetters, etc. 
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Slot Type Gas Forge Furnace (Front View). Note end of water 
cooling pipe coil protruding at left. Shield is also water cooled. 


The firing system, however, is of a different type. 
Gas is fired through a burner consisting of a nozzle 
6 in. long and 1% in. in dia., tapered to a small size 
at the firing end. This burns raw gas served to it 
through a 34-in. pipe. A stream of secondary air for 
combustion (there is no primary air) is forced into the 
gas stream from a 2-in. open end pipe set close to the 
gas burner and at a slight angle to it. One of these 
burners is located at each end of each furnace. The 
furnaces are approximately 4 to 6 ft. sq. and 8 to 10 ft. 
long, and set on legs. Cooling is applied to the upper 
lip of the slot by a steel water box 4 x 8 in. 

Rotary Type Furnaces Used 

Rotary type furnaces are in evidence here, possibly 
two or three, and these are 8 ft. in dia. and 5 ft. high 
and set on 2 ft. legs. The hearth is a ring shaped steel 
structure, filled with fire brick and riding on wheels 
in a circular track below. It is supported in the center 
by a vertical steel shaft cooled by a series of cold water 
pipes, and encased by a refractory shell of firebrick 
where it rises in the center of the furnace. Cold water 


Slot Type Forging Furnace (Back View) Showing Inspirator Type 

Gas Burners. Note manifold and air pipe connections for 1 Ib. air 

at rear end of burners. This increases their flexibility. Gas is sup- 
plied at 15 Ib. pressure. 
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pipes are also built into the outer wall, close to the 
bottom of the furnace. Surrounding and bolted to the 
steel structure of the hearth is a ring gear meshed with 
a gear train and motor by which the hearth is rotated. 
The work is put in through an 18-in. opening, and 
after traveling completely around the furnace, is re- 
moved through the same opening. Firing is accom- 
plished with two gas burners of the high pressure in- 
spirator type, one on each side of the door and firing 
across the hearth and against the center pillar of re- 
fractory. Air and gas are supplied in 4 and 2-in. mani- 
folds respectively. Automatic temperature control js 
provided in the form of a potentiometer actuating a 
motor which operates simultaneously a valve in the 
air line and another in the gas line. 
Slot Type Furnaces for Flat Springs 

The flat spring division is in one end of the buil ling 
and stock for these is heated at both ends for eye 
forming. For this purpose there are 10 slot type furn- 
aces, operated in pairs, and set on opposite sides of an 
aisle along which runs a belt conveyor bringing in the 
raw material, steel strips or flats, cut to length. Each 
furnace is 3% ft. wide, 3 ft. high, and 6 ft. long and 





Circular Gas Fired Forge Furnace with Rotating Hearth. Note hearth 
moving mechanism below. 


sets on a steel structure 6 ft. above the floor. They 
are similar structurally to those first described in this 
article. As stated they are set in pairs with the slots 
facing and just far enough apart so that the ends of 
the flats, passing between, protrude through the slots 
and into the furnaces the required distance. Between 
each pair of furnaces is a double chain conveyor, motor 
driven, each chain forming a closed loop. 

The chain loops form a triangle, one leg running 
parallel to the furnace slots, the other at right angles, 
descending to the floor and the hypotenuse running 
from this point up to the further ends of the slots. 
Small steel angles are bolted to the links of these chains 
and the flats are loaded onto these by operators on the 
floor. The chains carry them vertically to the slot level 
and then horizontally through the slots to the further 
end where they are automatically dumped off into hold- 
ers. Here they are removed by an operator who places 
them in twin eye-forming machines which form the 
eyes simultaneously on both ends of the flat. Heat 1s 
supplied through a high pressure inspirator type gas 
burner in each end of each furnace. 
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The Embrittlement 
of 
Boiler Steel 


A Correlated Abstract 


By EVERETT P. PARTRIDGE AND W. C. SCHROEDER 


Laboratory Investigations of the Failure of Steel 


Under Combined Stress and Chemical Attack (concluded) 


N THE PRECEDING SECTION attention was 
concentrated on tests in which steel was exposed to 
chemical attack while subjected to presumably 

teady stresses, although in many cases the actual mag- 
itude of the applied stress or of local stress concentra- 
on was not known: Steel in a boiler must, however, 
vithstand not only steady stress, but also repetitions of 
ress resulting from variations in operating pressure 
nd rates of steaming, as well as those due to periodical 
itage for cleaning. An examination of the informa- 
on on the combined effects of cyclic stress and chem- 
al attack is therefore desirable. 


Repeated Stress at Room Temperature 


T HAS long been known that steel will fail when 
* subjected to a repeated stress well below the limit 
hich it would carry indefinitely if the stress were 
teady. This problem of fatigue has received much 
attention and the endurance limit, that is, the stress 
vhich a material will withstand without failure 
through a very large number of cycles, has been de- 
termined for various steels in the absence of any chem- 
ical attack. Since 1926 the important effect of corro- 
sion upon fatigue failure has been studied in detail 


by McAdam. During his extensive work he has inves- 


tigated the behavior of a wide variety of ferrous and 
and non-ferrous materials. In his more recent pa- 


* Published by permission of the Director, U. S. 
(Not subject to copyright.) This summary has been prepared in con- 
nection with an investigation conducted under a cooperative agreement 
between the Joint Research Committee on Boiler Feed Water Studies and 
the United States Bureau of Mines. The general investigation is super- 
vised by a subcommittee of which J. H. Walker is chairman, and is 
carried out at the Nonmetallic Minerals Experiment Station of the 
Bureau of Mines. maintained in cooperation with Rutgers University at 
New Brunswick, N. J. The interpretations and comments in this sum- 
mary are those of the authors, and the summary as a whole is to be 
regarded as a report to the subcommittee rather than by the subcommittee. 

Previous installments of this correlated abstract appeared in the 
June, July, September, and October, 1935, issues of Metats & ALtoys. 

The authors are, respectively, supervising engineer, Nonmetallic Min- 
tals Experiment Station and research chemical engineer, Joint Research 
Committee on Boiler Feed-Water Studies, attached to the Nonmetallic 

inerals Experiment Station, U. S. Bureau of Mines Rutgers Uni- 
versity, New Brunswick, N. J 


Bureau of Mines. 
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pers!47, 148, 149 he has discussed the significance of his 


results with respect to the cracking of steel in boilers. 
References to his earlier publications may also be 
found in any of these three papers. 

McAdam developed his studies of corrosion fatigue 
as a result of applying a stream of cooling water to the 
surface of rotating steel test pieces to obviate thermal 
effects in an ordinary fatigue test!°°. He found that 
the stress-cycle curve under these conditions dropped 
below that for the steel in air, in other words, the steel 
would fail under stresses below the endurance limit. 
Examination of the test pieces revealed minute dull 
spots which, under the microscope, were found to be 
small patches of oxide covering pits. Short transverse 
cracks had formed at these pits as a result of the local 
concentration of stress. 

The process of failure under combined cyclic stress 
and chemical attack, as visualized by McAdam, may be 
stated in generalized form as follows: 


1. Cyclic stress accelerates chemical attack of the 
water upon the metal, producing pits which are sharper 
and deeper than those resulting from corrosion in the 
absence of stress. 


2. The stress upon the sound metal at the base of a 
pit is continuously increased as the pit develops, and 
this increasing stress correspondingly increases the rate 
of attack 

3. Ultimately, the stress concentration is so increased 
by the corrosion process that cracking by ordinary 
fatigue is induced and continues to failure. 


A photomicrograph of a long crack in a boiler due to 
corrosion fatigue, described by McAdam!*?, is shown 
in Fig. 15. 

McAdam believes that intercrystalline failure of 
boiler steel at seams and rivet holes is a special case 
of the general process just outlined, and that it may 
occur in the absence of caustic soda under the follow- 
ing conditions: High stress, low cycle frequency, slight 
corrosion, and very little accumulation of corrosion 
products.!#8 149 He strongly discounts the theory 
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(Photomicrograph by D. J. McAdam, Jr. 


Corrosion-Fatigue Crack between Holes in Tube Sheet of Boiler. 


Fig. 





that boilers may fail due to embrittlement of the steel 
by hydrogen.!*? 

In addition to tests in which specimens were run to 
failure while continuously in contact with water, Mc- 
Adam employed prior-corrosion tests in which speci- 
mens were subjected to corrosion while under cyclic 
stress for a limited time insufficient to cause failure 
and were then dried, oiled, and tested to failure in air. 
The endurance in this second-stage fatigue test in air 
served as a measure of the damage to the metal during 
the stress-corrosion in the first stage. The results of 
both types of tests have been correlated and expressed 
in a complex series of graphs derived from the orig 
inal stress- cycle data. 

McAdam’s work is qualitatively of the greatest sig 
nificance with respect to the failure of boilers. Hov 
ever, since his experiments were all carried out at roo: 
temperature, with waters differing rather widely 
composition from most boiler waters, and with fre 
access of air, the results cannot be applied quantita 
tively in the analysis of what happens to stressed boil 
steel at an elevated temperature in contact with wat: 
which is generally quite alkaline and nearly free fro 
dissolved oxygen 

In addition to the stress concentration produced | 
the chemically formed notches, it is possible that h 
drogen embrittlement may have contributed to 
accelerated failure of McAdam’s specimens, as s1 
gested by Speller.1°! The same chemical proc 
which produced the corrosion pits must also have 
erated hydrogen at the surface of the steel. Howey 
the amount of this hydrogen absorbed by the steel n 
have been limited more or less by reaction with 
oxygen of the air, which was in free contact with 
water prior to and during the tests. 

At about the same time that McAdam was c 
mencing his studies of corrosion fatigue by water 
atmospheric temperature, Lehmann !°? investigat 
the effect of water and a few concentrated salt so 
tions at 205 deg. F. (96 deg. C.) on samples of 0 
and 0.33 per cent carbon steel under cyclic stress | 
rotating-cantilever apparatus. In general, the str 
cycle curves were displaced downward toward lov 
endurance limits by the action of hot water or aque: 
solutions, as compared with the curve obtained in 
at 63 deg. F. (17 deg. C.). Although corrosion was 
minimized by protecting the test pieces from the air 
some pitting was observed. How much of the observed 
effect in each case was due to corrosion fatigue, to 
some other possible action of the solution, as hydrogen 
embrittlement, or to the difference in temperature can- 
not be estimated. The greatest decrease in endurance 
limit for the 0.13 carbon steel was about 3,000 Ib. per 
sq. in., resulting from contact with a 33 per cent solu 
tion of sodium nitrate. The fractures in this case were 
noted to occur at an angle of less than 90 deg. with the 
axis of the test piece, and slight pitting was observed 
with some concentration of the pits in the region where 
fracture occurred. 

Some evidence concerning the effect of chemical 
attack upon fatigue failure at very low cycle fre 
quencies has been obtained at the National Physical 
Laboratory in Great Britain by repeated bending tests 
on steel in contact respectively with air, water, brine, 
and a concentrated solution of sodium hydroxide at 
a temperature and at 100 deg C. Test pieces ~ by 

5 by 0.5 in. supported on cylinders 5.9 in. (15 cm.) 
an were bent repeatedly through an angle of 15 ‘dee. 
in an Amsler testing machine, ‘the load required for 
deflection being measured. Rosenhain and Murphy,’** 
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in the first of two papers describing this work, 
reported that with a period of 5 min. between suc- 
cessive deflections, the medium in contact with the 
steel exerted no measurable effect, but that when the 
test piece was allowed to remain in the medium for 24 
hrs. between bends, both tap water and brine caused a 
notable decrease in the endurance as measured by the 
number of bends to failure. Visible corrosion occurred 
in both of these cases. In the solution containing 500 
grams of sodium hydroxide per liter the steel remained 
bright, and the endurance was nearly the same as in 
air. . Examination of specimens before failure showed 
many cracks in the test pieces immersed in brine and 
in tap water at a time when no cracks were evident in 
the specimens in contact with air or with sodium hy- 
droxide solution. 

From further tests in which varying exposures to 
air and tap-water were used between the bends at in- 
tervals of 24 hrs., Rosenheim and Murphy concluded 
that approximately half of the decrease in endurance 
was to be attributed to contact of the steel with water 
during the actual bending, and half to contact during 
the resting period. They noted that the appearance 
of the cracks in specimens immersed in water sug- 
gested an apparent reduction in ductility during the 
resting period. 

Jenkins and West!54 extended this investigation, 
confirming the fact that contact with water during the 
tual process of bending was responsible for a definite 
decrease in endurance. They also conducted similar 
tests on specimens bent every 24 hrs. at room tempera- 
tire after being maintained at 100 deg. C. in contact 
h air, tap-water, or sodium hydroxide solution in 
intervening periods. There was little difference in 
number of bends to produce failure in the three 
es, but it is perhaps significant that a greater force 
ws required to bend the pieces which had been in 


c ntact with the two solutions than those which had 
been held in air. 


hen the specimens were bent every hour instead 
o every 24 hrs., those immersed in sodium hydroxide 
sc ution at 100 deg. C. between bends showed a much 
lo ver endurance than those held in air at the same 
te nperature. The effect of the solution was appar- 
e: ly obscured in the tests at 24-hr. intervals by aging 
o/ the steel, which was shown by independent tests in 
ai: to decrease the endurance markedly. 

Che fact that a concentrated solution of sodium hy- 
droxide did not decrease the endurance in the repeated 
bending tests at room temperature is quite in line with 
the results of some repeated-torsion tests made by 
Lea5S on round specimens of 0.14% carbon steel 
in contact respectively with air, 10 per cent sulphuric 
acid and 10 per cent caustic soda at room temperature. 

As a result of active corrosion probably accompanied 
by hydrogen embrittlement, the stress-cycle curve for 
the specimens exposed to acid dropped very rapidly, 
that is, decrease in stress produced only a slight in- 
crease in the number of cycles to failure, in contrast 
to the usual flattening out of the curve to indicate an 
indefinitely long life when the stress is below a certain 
limit. The stress-cycle curve for the specimens ex- 
posed to the caustic soda lay, however, above the curve 
for the specimens tested in air, indicating that contact 
with the highly alkaline solution actually enabled the 
steel to endure more severe stress than it would stand 
in an ordinary test. In spite of the higher endurance 
limit, however, the final fractures of the specimens 


tested in sodium hydroxide were typical of a brittle 
material. 


5 


c 


crt = 


2) 


December, 1935—METALS & ALLOYS 





Effect of Corrosion Inhibitors 


Protection of metal against corrosion is generally 
believed to depend on the maintenance of a surface 
film which is frequently so thin as to be invisible to 
the eye, although its presence can be proved by other 
means. When the metal is subjected to repeated 
stresses, the stability or the rate of repair of this pro- 
tective film may be the controlling factor in determin- 
ing whether or not failure will ultimately occur, as 
pointed out by Speller, McCorkle and Mumma.!°*° 
These investigators found that a concentration of 200 
parts per million of sodium dichromate effectively in- 
hibited stress corrosion of steel immersed in a synthetic 
water containing 25 parts per million each of sodium 
sulphate’*’ while subjected to Paes stress in a 
rotating-beam test. Corrosion by brines of consider- 
ably higher sodium chloride content could also be in- 
hibited by higher concentrations of dichromate or 
chromate, the latter 


showing somewhat superior 
results.!5¢ 


Repeated Stress at Boiler Temperatures 


ITHOUT in any way minimizing the value of 

the investigations just summarized, the present 
writers feel that observations made at room tempera- 
ture, or even at 212 deg. F. (100 deg. C.) should not 
be used to interpret the processes 2 aaa in boil- 
ers at considerably higher temperatures. Increase in 
temperature not only greatly increases the rate of re- 
action between water and steel, but also greatly de- 
creases the solubility of oxygen in water. Under boiler 
conditions, the oxygen concentration is generally so 
low that the black magnetic oxide of iron is formed. 
Upon the relatively unknown properties of this oxide 
coating at the operating temperatures the whole proc- 
ess of stress corrosion in boilers may depend. * 
over, as pointed out in a preceding part of this survey, 
the mechanical properties of steel at boiler tempera- 
tures differ considerably from those at room tempera- 
ture. Laboratory investigations at these elevated tem- 
peratures would seem to offer the most certain insight 
into the effect of repeated stress in promoting chemical 
attack upon steel in boilers. 


An admirable study of the endurance of steel under 
repeated stress in tension while in contact with air, 
water, and different concentrations of sodium hydrox- 
ide and of sodium phosphate at 525 deg. F. (275 deg. 
C.) has been carried out by Holzhauer,’** who 
used three different steels with carbon contents rang- 
ing from 0.10 to 0.15 per cent. Most of his tests were 
carried out with specimens from an 0.75-in. (20-mm. ) 
plate which had been held at 1690 deg. F. (920 deg. C.) 
for 1 hr. after rolling. This steel showed an average 
carbon content of 0.125 per cent, with a slightly higher 
value of 0.152 per cent in the center, 


Holzhauer’s apparatus was designed to subject a 
notched cylindrical specimen to a tensile stress alter- 
nating between a minimum and a maximum value at 
the rate of 280 cycles per min. As indicated in Fig. 16, 
the loading was accomplished by a crank mechanism 
pulling on a spring attached to one end of a simple 
lever, the other end of which exerted a pull upon the 
test specimen. With the crank mechanism in its lowest 
position, the test specimen was subjected to the mini- 
mum stress which in most of the tests was 7,400 Ib. per 
sq. in. As the crank moved through 180 deg. the stress 
was increased to the maximum. The rod transmitting 
the stress to the test piece entered the bomb through 
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a water-cooled gland with leather packing which is 
claimed to have maintained a tight seal with only a 
slight and measurable amount of friction. 

The test pieces used throughout most of the work 
were 90 mm. long with 15-mm threaded ends. The 
diameter was 10 mm. and at the center a 30-deg. notch 
with a radius of 0.05 mm. at the base was cut out to 
give a diameter of 6 mm. This sharp notch was found 
to be quite reproducible. Any test pieces which showed 
decided tool marks or other irregularities during a pre- 
liminary microscopic examination were rejected. 


Solution Composition 


The results of the tests are summarized by the 
stress-cycle curves of Fig. 17. The endurance limit of 
29,600 lb. per sq. in. in air at 525 deg. F. (275 deg. C.) 
was the same as the limit at room temperature. At the 
elevated test temperature, contact with ordinary tap 
water lowered the endurance limit slightly to 28,800; 
a low concentration of 0.07 grams of sodium hydroxide 
per liter increased it to 31,900; a higher concentration 
of 50 grams of sodium hydroxide per liter dropped it 
again to 29,000, almost the same value as for tap 
water ; and the still higher concentration of 280 grams 
of sodium hydroxide per liter caused a reduction to 
25,600 Ib. per sq. in. This variation in the endurance 
limit is thoroughly in agreement with the relative rates 
of reaction of iron with various concentrations of so- 
dium hydroxide, as shown by the curve of Berl and his 
co-workers in Fig. 1 of this report. [M. & A., June, 
1935]. The low concentration of 0.7 grams of sodium 
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Fig. 16. Apparatus Used by Holzhauer for Testing Effect of Cyclic 

Tensile Stress and Chemical Attack upon Steel at Elevated Tempera- 

ture. (From Mitteilungen der Materialpriifungsamt an der Tech- 
nischen Hochschule Darmstadt, Heft 3.) 


hydroxide per liter evidently assisted in maintaining a 
protective oxide coating on the steel and retarded the 
process of stress corrosion. As the concentration was 
increased the oxide coating became less and less pro- 
tective, and the accelerating effect of stress upon cor- 
rosion and of corrosion pitting upon fatigue failure 
became increasingly important. 
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One of the most significant features of Fig. 17 is the 
very sharp elbow in the curve for 280 grams of sodium 
hydroxide per liter. The form of this curve indicates 
that when the repeated stress was below 25,600 Ib. per 
sq. in., the test specimens remained unbroken for a 
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Fig. 17. Variation of Endurance Limit of Low-Carbon Stee! in 
Contact with Various Solutions at 275 deg. C. (Holzhauer). 


very large number of cycles, but when the stress | 
increased only a slight amount above this endura 
limit, the test specimens broke after a very small n 
ber of cycles. In this case the endurance limit is 
apparently a critical value separating a region o!| 
failure from one of almost immediate failure. It : 
be noted here that the local stress at the base of 
sharp notch must have been very considerably hig 
than the average stress given above, which was 
sumably calculated on the diameter at the base of 
notch. 

The broken curves in Fig. 17 represent tests 
solutions of sodium phosphate at the same test t«m- 
perature of 525 deg. F. (275 deg C.). Here there is a 
progressive increase in the endurance limit with 
crease in concentration. While 0.7 gram of tri-sod 
phosphate per liter increased the limit only to 30,400 |b 
per sq. in., somewhat below the value for the cor: 
sponding concentration of sodium hydroxide, the use 
of 50 grams of tri-sodium phosphate per liter resulted 
in the highest value obtained, 32,700 lb. per sq. in. 
Holzhauer observed that in these tests the steel was 
covered with a dense smooth coating of iron phosphate. 
Judging by the experimental results, this coating ef- 
fectually prevented stress corrosion, so that the failure 
was essentially by fatigue alone. 

Holzhauer also found that, with a repeated maxi- 
mum stress of 32,700 Ib. per sq. in., an increase in 
concentration of sodium hydroxide over the range 
from 280 to 510 grams per liter resulted in a nearly 
constant value of from 6000 to 7000 cycles before 
failure. At this temperature of 525 deg. F. (275 deg. 
C.), the rate of corrosion under stress apparently 1s 
high over a considerable concentration range, although 
the life was approximately doubled when the concen- 
tration was lowered to 190 grams per liter. Decreasing 
the temperature to 465 deg. F. (240 deg. C.), increased 
the number of cycles before failure approximately five- 
fold, showing that the rate of attack is noticeably de- 
creased as the temperature is lowered. 

Cold working the steel by stretching it 10 per cent 
did not have any deleterious effect upon its life. In- 
deed, the cold-worked steel showed a higher endurance 
limit in a concentration of 280 grams of sodium hy- 
droxide per liter than did the original material. 
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Type of Crack 


Microscopic examination of the failed test specimens 
led Holzhauer to the interesting conclusion that the 
tendency toward intercrystalline cracking was greatest 
in the specimens broken in contact with the lowest con- 
centration of sodium hydroxide, 0.7 grams per liter. 
In all cases the cracks appeared to be predominantly 
trans-crystalline, but with this lowest concentration of 
sodium hydroxide, and also to a lesser extent with the 
concentration of 50 grams per liter, a number of 
branch cracks which tended to follow grain boun- 
daries were evident. Specimens from the _ high- 
est concentration of sodium hydroxide, 280 grams 
per liter, showed strong corrosion at the base of the 
notch and little evidence of intercrystalline cracking. 

From the evidence afforded by microscopic exam- 
ination of these specimens Holzhauer has come to the 
same conclusion as McAdam, that intercrystalline 
cracking will be favored by a condition which produces 
little general corrosion. The possibility that intercrys- 
talline failure may result from the action of an or- 
dinary boiler water over a long period of time on steel 


under high stress, particularly repeated stress, accord- 
ingly should not be ignored. 


Conclusions 


The information concerning the combined effects 
of cyclic stress and contact with aqueous solutions 


upon the behavior of low-carbon steel may be summed 
up as follows: 


1. Corrosion-fatigue of steel at room temperature 
due to water in free contact with air may cause failure 
under nominal stresses well below the endurance limit. 

2. Water and concentrated salt solutions at 100 deg. C. 





in the absence of air likewise induce corrosion-fatigue 
to a limited extent. 2 

3. At boiler temperatures low concentrations of 
sodium hydroxide apparently retard failure of steel 
subjected to cyclic stress, while high concentrations 
accelerate it. 

4. When steel is subjected to repeated stress in con- 
tact with sodium hydroxide solutions at boiler tempera- 
tures both hydrogen embrittlement and corrosion fatigue 
may play important parts in producing failure. 

5. Repeated stress, by its mechanical effect in ruptur- 
ing or rendering more permeable the protective oxide 
coating upon steel in contact with water or aqueous 
solutions may accelerate failure by increasing the rate 
of chemical reaction. 

6. It may be possible to prevent cracking of boiler 
metal, whether due to hydrogen embrittlement or cor- 
rosion fatigue, by the maintenance of protective coat- 
ings produced on the steel by the addition of specific 
chemicals to the boiler water. 

7. In laboratory studies of corrosion fatigue of boiler 
steel only a slight tendency toward intercrystalline 
cracking has been observed. 
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Final Summary ( Concluded with this discussion ) 


HE preceding survey [concluded with this discus- 
sion], has attempted to interpret the published in- 
formation which may bear upon the question of em- 
brittlement failures in boiler steel. Insofar as data were 
available, emphasis has been placed upon what happens 
it boiler temperatures as contrasted to the possibly 
quite different behavior at room temperature. 

From a consideration of the chemical reaction be- 
tween water and iron, it has been established that hy- 
drogen and the black magnetic oxide of iron (FegQO,4) 
are the reaction products when oxygen is absent or 
present only in very low concentrations. The oxide 
coating formed by the initial contact of the iron and 
the water acts as a mechanical barrier tending to pre- 
vent further reaction, but this protective action is 
greatly affected by various substances present in solu- 
tion. 

It is known that when hydrogen is produced by 
chemical reaction at a steel surface, it tends to diffuse 
into the metal, with the result that the steel behaves 
in a brittle manner, although its tensile strength is not 
affected. Only a low concentration of hydrogen in the 
steel is necessary to produce a very considerable de- 
crease in ductility. Since hydrogen is a product of the 
reaction between iron and water, the apparently brittle 
failure of steel in boiler seams mzy be due to the action 
of stress upon metal rendered brittle by hydrogen. 

In addition to any embrittlement produced by chem- 
ical action, steel itself is more brittle at boiler tem- 
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peratures than at room temperature. The properties 
of steel at boiler temperatures should be used as a 
basis of reference for any study of embrittlement fail- 
ures. 

When steel is subjected to chemical attack while 
under stress, failure commences at a point where the 
local stress is greater than the average. The local stress 
necessary to initiate failure is probably very high. 

On the basis of the material reported in this survey, 
the following suggestions are presented concerning the 
mechanism of embrittlement failure, and the possible 
means of preventing such failure by control of the 
boiler-water composition. 


Mechanism of Embrittlement Failure 


A fundamental distinction must be made between 
two possible ways in which mechanical stress may pro- 
duce failure in conjunction with chemical attack. On 
one hand, it is possible that mechanical stress accel- 
erates a highly localized corrosion. On the other hand, 
it is equally possible that mechanical stress simply 
causes the ultimate cracking of steel previously made 
brittle by the absorption of hydrogen. In the first case, 
stress is essential in producing dangerous chemical 
attack ; in the second, the chemical attack leading to 
a brittle condition is relatively independent of stress 
except as the latter tends to offset the protective effect 
of the oxide coating on the steel. 

No very definite evidence has been found in support 
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of the theory of intergranular corrosion, although the 
possibility of selective attack of this type as a special 
case of corrosion fatigue must be kept in mind. The 
experimental results used in support of the theory of 
intergranular corrosion may generally be used also in 
support of the theory of hydrogen embrittlement. 

A thoroughly logical picture of the way in which the 

failure of boiler steel may be caused by hy drogen em- 

brittlement may be built up on the basis of the infor- 
mation discussed in this report. When a boiler goes 
into operation, its internal surfaces are immediately 
covered with a layer of magnetic oxide. This layer 
under ordinary conditions forms an almost impassable 
barrier between the boiler water and the steel. This 
barrier may be broken through, however, by either 
chemical or mechanical means. Increasing the concen- 
tration of sodium hydroxide tends to destroy the oxide 
coating. In either case, continued chemical reaction 
results. This chemical reaction produces hydrogen 
which diffuses into the steel and causes a definitely 
brittle condition, probably by setting up internal stress- 
es at grain boundaries and cleavage planes. 

Although the steel may be rendered very brittle by 
the absorption of hydrogen, no serious permanent dam- 
age is done until a localized stress at some point 
reaches a very high value, probably well up toward the 
ultimate strength of the metal. A piece of normally 
ductile steel subjected to a high local stress of this 
sort would yield slightly, automatically reducing the 
local stress by distributing it over a larger section of 
metal. The embrittled steel, however, instead of glid- 
ing along slip planes in the manner of ductile metal, 
will ultimately crack at the point of high local stress. 
Although the initial failure may be only the boundary 
between two grains in the outermost surface layer, it 
represents a permanent damage to the steel. The high 
local stress, instead of being reduced in intensity, may 
then be transmitted to the next layer, with the result 
that the failure is eventually repeated here. As long as 
the concentration of hydrogen in the steel is sufficient 
to maintain it in a brittle condition, and as long as the 
local stress in the outermost sound layer of metal is 
sufficient to cause failure, the process of cracking will 
continue, 

In applying this concept to actual conditions in a 
boiler, it should ‘be remembered that the stresses in 
riveted seams are not simple tension stresses. Instead 
they are much more likely to include bending stresses 
in which a certain portion of the surface metal is sub- 
jected to a stress greatly above the average stress on 
the whole cross-section. .If, in addition, the stresses are 
not static, but are repeated, the initial development of 
a crack in the surface of the steel immediately tends 
to accelerate chemical attack at its base until eventually 
the stress in this region is high enough to result in 
fatigue cracking. 

When water alone is in contact with steel, the oxide 
coating so greatly retards the rate of reaction that the 
hydrogen liberated is insufficient to produce any 
marked embrittlement at room temperature. It is, how- 
ever, barely possible that at elevated temperatures in 
a boiler the rate at which hydrogen is evolved by an 
ordinary boiler water would be sufficient to produce a 
noticeable increase in brittleness of the boiler steel. 
Here the mechanical effect of repeated stress in dam- 
aging a protective coating of oxide might be a most 
important factor in promoting the chemical attack. 

The theory that hydrogen embrittlement may be 
responsible for the failure of riveted seams and ex- 
panded tube ends, like all logical theories, may be 
proved incorrect by subsequent experimentation. Care- 
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ful investigation of its validity by tests under boiler 
conditions is a matter of the greatest importance if a 
rational basis for the prevention of embrittlement fail- 
ures is desired. 


Prevention of Embrittlement Failure 


As has been noted, the oxide coating inevitably 
formed on the steel surfaces of a boiler in contact with 
water normally protects the metal from further reac- 
tion to produce hydrogen, except at a very slow rate. 
If, however, conditions are such as to allow the con- 
centration of an alkaline boiler water in riveted seams, 
the protective effect of the oxide coating in these seams 
will ultimately be affected, with resultant acceleration 
of the rate at which hydrogen is liberated at the steel 
surfaces. An increase in sodium chloride concentra 
tion will presumably have a similar effect. Sodium 
sulphate in solution, even in small quantities will at 
first tend to maintain the protective layer against the 
action of sodium hydroxide, but as the concentration 
of the latter builds up, particularly if sodium chloride 
is also present in appreciable amounts, the beneficial! 
effect of the sulphate will disappear. The rate of at 
tack of the saline solution on the metal in the riveted 
seam will therefore increase as the solution conce: 
trates. The process of concentration will furthermo: 
tend to be accelerated by the decomposition of wat 
to liberate hydrogen. Unless some additional fact 
enters the situation, the rate of reaction between wai 
and steel will therefore tend to increase indefinite 
If, however, some other protective layer, stable in c 
tact with the saline solution, can be deposited upon 
steel, the self-acceleradting reaction between the st: 
and the solution may be retarded or even stopped. T! 
new protective layer might be produced on the sté 
by the chemical action of some hypothetical substan 
added to the boiler water, or it might result sim 
from the precipitation of a continuous, impervious d 
posit of some dissolved substance such as sodium su 
phate or the less soluble constituents commonly fou: 
in boiler scales. It is perhaps pertinent to point o 
that embrittlement has generally occurred in boile 
operating with boiler waters distinguished for th 
freedom from scale formation. 

In any case, the prevention of embrittlement failures, 
insofar as it may be accomplished by control of wa' 
conditions, must depend fundamentally upon maintai! 
ing a stable, self-repairing coating upon the steel which 
effectively separates it from contact with the wa 
An investigation of the behavior of the various coat- 
ings which might be produced by the addition of spe- 
cific substances to the boiler water is probably the most 
important step which can be taken in the attempt to 
prevent embrittlement failures from the standpoint of 
boiler-water control. 
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THE PAINTING OF METALS 


An Extended Abstract 


nish Division of the American Chemical 
Society at the April, 1935, meeting, dealt with 
the painting of metals. The papers were the following: 


A SERIES of papers before the Paint and Var- 


“The Modern Theory of Corrosion.” W. W. Kittel- 
berger, N. J. Zinc Co. 

“The Preparation of Iron and Steel for Painting.” 
V. M. Darsey, Parker Rust-Proof Co. 


“The Painting of Zinc and Zinc Alloy Surfaces.” 
H. A. Nelson, N. J. Zinc Co. 


“The Painting of Aluminum and its Alloys.” J. D. 
Edwards and R. I. Wray, Aluminum Co. of America. 


“The Painting of Magnesium Alloys.” A. W. Winston, 
J. B. Reid and W. H. Gross, Dow Chemical Co. 


Modern Theory of Corrosion 


Kittleberger classifies corrosion as occurring (a) by 
direct chemical attack, (b) with displacement of an- 
other metal from solution in accordance with the elec- 
trochemical series, (c) with displacement of hydrogen 
being removed by some further chemical reaction. 

The last type, invisible separation of hydrogen from 

aqueous solution, is responsible for many troublesome 
‘orrosion problems, including corrosion beneath paint 
films. In this, oxygen must be present to combine 
with hydrogen at cathodic areas, or corrosion would not 
yroceed. The corrosion process involves solution of 
netal ions at anodic areas, and separation of an equiva- 
ent amount of hydrogen at cathodic areas. As the 
iydrogen ions combine with oxygen, hydroxyl ions 
ire left in excess and the electrolyte next to the catho- 
lic areas becomes alkaline. By diffusion this alkali 
ombines with the metal ions next the anodic areas and 
he metal hydroxide is formed. Depending on condi- 
ions, the metal hydroxide may precipitate either in the 
ody of the liquid or on the metal. It may exert some 
rotective action if it forms on the metal. 

Since both anodic and cathodic reactions are in- 
‘olved, corrosion can be stopped by stopping or pre- 
venting either set of reactions. Anodic reactions are 
prevented by keeping moisture away from the metal, 
by any impervious barrier, which may be a film of an- 
other metal, a paint film, or an adherent film of corro- 

sion products. If the solubility of the corrosion prod- 

uct is reduced by something present in the electrolyte, 
the corrosion products tend to deposit on the metal so 
that the film is self-repairing, thus accing as an effective 
barrier and stopping anodic attack. Soluble chrom- 
ates in the electrolyte tend to produce insoluble metal 
chromates as fast as metal ions are formed at anodic 
points, so chromates tend to produce self-repairing 
films. If the film of corrosion products lets the cor- 
roding anions (SOz’, Cl’, etc.) through to the metal but 
keeps oxygen away, the area under that film has to be 
anodic. Spotty deposition of corrosion products of 
this type leads to pitting. 

No paint film is absolutely impervious to moisture, 
or oxygen. Thus paint is not an absolute barrier to 
the agents that cause the cathodic reactions. 

The vast majority of the paints that actually inhibit 
corrosion do it by anodic control, the priming coat 
must itself contain correct chemical constituents to 
itself produce an insoluble, impervious layer right on 
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the metal, or to produce it by reaction with the corro- 
sion product. 

Whether one relies merely on paint as a mechanical 
barrier or whether it is also used as a carrier for an 
inhibitive chemical, the paint won’t do its job if it 
flakes or peels off, so a basic requirement is that the 
paint musi stick. A roughened surface on which the 
paint can get a toe-hold is in a better condition for 
adhesion than a smoothly polished one. Grease films 
on the metal will prevent adhesion unless the grease 
is fully soaked up into the paint vehicle. 


Preparation of Iron and Steel for Painting 


Darsey points out that cold rolled steel has greasy 
material jammed down into the surface which is very 
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Profile-0-Graph of steel shot blasted cold rolled steel. 
Magnification: Vertical 400; Horizontal 30 
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Profile-O0-Graph of plain cold rolled steel 
Magnification: Vertical 2,000; Horizontal 30 
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Profile-0-Graph of PARKERIZED cold rolled steel. 
Magnification: Vertical 2,000;Horizontel - 50 
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Profile-0-Graph of BONDERIZED cold rolled steel 
Magnification: Vertical 2,000; Horizontal - 30 


A Profilograph Chart Revealing the Type of Surface Produced on 
Metal by the Various Methods Outlined in the Darsey Paper. 


hard to remove. Alkali and solvent degreasing meth- 
ods do not alter the metal surface itself. But if the 
final rinse of an alkali process carries 0.01 per cent 
alkali, enough is left on the surface to make the paint 
applied over it fail prematurely. 

Vapor degreasing has limitations when the work is 
of such shape that the solvent is trapped. A solvent 
wipe may be required to give real cleanliness to a 
metal previously alkali or vapor cleaned. A really 
clean surface, once obtained, must be painted at once, 
lest it start to corrode. 

Mechanical cleaning such as sandblasting or shot 
blasting preferably after degreasing, not only cleans 
the surface but roughens it to give the paint a toe- 
hold. Pickling has a similar etching effect, and takes 
off scale as well, but requires very thorough water 
wash to remove salts, and immediate drying. Such 
material, again, must be promptly painted. 

In order to produce a protective, adherent, non- 
metallic film with some corrosion inhibiting power, 
Darsey advocates treatment with a solution (“Bonder- 
izing,” actual composition not given) containing free 
phosphoric acid, metallic acid phosphates and an oxi- 
dizing agent. Ferrous phosphate is slightly soluble in 
phosphoric acid solutions. The treatment attacks the 
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Fig. 1. Painted 17S-T Structural Shapes After 2 Years 8 Months Ex- 
posure at Sea Coast. Ali received two coats of aluminum paint made 
with long oil varnish over following priming coats (left to right) — 
red lead, zinc chromate (oil base), basic lead chromate, and iron 
oxide-zinc chromate primers. [Edwards and Wray paper.| 


iron, etching it, and hydrogen is evolved. The oxidiz- 
ing agent reacts with the hydrogen and takes the hydro- 
gen film off the metal, allowing ferrous phosphate to 
be adherently deposited on the metal. A suitable coat- 
ing, of proper texture to take paint well, is said to 
show about 0.0132 grams PsO; per sq. ft. The phos- 
phate coating is alleged to inhibit the spreading of 
rust if the paint film is scratched. The discussion is 
limited to the phosphate with coating and does not deal 
with the effect of composition of the steel itself, with 
primers containing inhibitors, or with pigments and 
vehicles for cover coats. The painting of bare iron 
is not thoroughly discussed in this series of papers. 

Another recent article by Hasson’, however, dis- 
cusses these problems and stresses the value of basic 
lead chromate as a priming coat on steel for actual 
inhibition of corrosion. Several advantages over the 
usual red lead primer are listed. Sublimed blue lead 
is also given a good rating. For a primer over a gal- 
vanized coating, a zinc-dust, zinc-oxide paint is ap- 
provingly mentioned. 


Fig. 2. Painted Steel Structural Shapes After 2 Years 8 Months Ex- 
posure at Sea Coast. All received two coats of aluminum paint made 
with long oil varnish over following priming coats (left to right) — 
red lead, zinc chromate (oil base), basic lead chromate, and iron 
oxide-zinc chromate primers. [Edwards and Wray paper. | 








Painting of Zinc and Zinc Alloys 


Nelson, also, dealt with the painting of galvanized 
steel. He points out that heavy zinc coatings with 
matte surfaces, free from glossy spangles, give little 
trouble, while the smooth spangles require treatment. 
(Since the spangles will be covered up by paint anyhow, 
it is obvious that galvanized material to be painted 
should avoid the finish that makers usually try to give 
It. ) 

The smoothly spangled material can (1) be given 
light sand blasting (sharp grit, 50 to 90 mesh), (2) be 
etched with an acidulated toluyl-alcohol-carbon tetra- 
chloride mixture (See Jour. Ind. & Eng. Chem., 
January, 1933, page 27) and be thoroughly washed, or 
(3) be allowed to weather for three to six months. 

In painting zinc-base die castings, initial adherence 
is easy enough to secure, but permanent adherence ‘is 
not so easy. Nelson suggests that in a mixture of oils, 
resins and thinners, found in the usual paint vehicles, 
selective adsorption may occur (much as is postulated 
in the case of the adsorption by a bearing metal of the 
hlm-forming constituents of a lubricating oil) and in a 
mixture of long and short chain organic acids, the 
short-chain ones will be the most active and be ad- 
sorbed first so that the “weaker stuff” may be con 
centrated at the metal surface. It is even suggest 
that zinc dust, in a primer for painting zinc, may he 
to take up the compounds that are not wanted a1 
allow a higher concentration of the good ones on t! 
metal surface itself than would otherwise occur. 

A straight resin-free nitrocellulose lacquer has po 
adherence on zinc, perhaps because the thinners a 
more polar than the lacquer itself and thus a film 
thinner is held on the zinc surface. A metal prim 
should contain a preponderance of definitely po! 
long-chain compounds. A primer vehicle with a lo: 
chain polymer containing a carboxyl group at the e1 
with other points of polarity distributed through t 
molecule, seems indicated. 

Baking of a primer tends to polymerize the enti 
vehicle and knits the whole layer onto the orient 
film attached to the metal. It also avoids the sta; 
of oxidation occurring in air-drying, that produ 
moisture, acids and peroxides in the film. The pero» 
ides are hydrogen depolarizers and hence increa 
cathodic corrosion, as Kittleberger explained. Zinc 
dust in the primer reacts with hydrogen and represses 
its discharge on the metal itself. Chromate primers 
are not discussed. 


Painting of Aluminum and Its Alloys 


Edwards and Wray favor zinc chromate in the 
primer coat to go on over’aluminum and its alloys, and 
top coats of good moisture impedance, made with leat- 
ing aluminum flake pigment. They point out that real 
adhesion between metal and primer is not necessarily 
predicated upon roughness. Toe-holds count chiefly 
after the true adhesive bond has been broken. The 
forces that hold paint to metal act through very small 
molecular distances. Hence even a slight disturbance 
at the metal surface spoils the bond. A chemical reac- 
tion, such as is produced by moisture, with the release 
of alkalinity, will injure the bond. Alkalinity is most 
readily produced on aluminum alloys that contain mag- 
nesium. (The same thing happens to a greater extent 
on pure magnesium or cadium surfaces.) Magnesium 
combined with Zn as MgZne or with Si Mge 51 1s 
more reactive than Mg in solid solution in Al. 

A suitably textured anodic oxide coating on Al 1s 
readily repaired by the presence of chromate, so that 
the best metal-paint combination is a pure Al or Al 
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solid solution surface (strong alloys can be made as 
“Alclad” with an Al surface) anodized, primed with 
zinc chromate, and covered with leafing, moisture-re- 
sistant Al pigmented paint, in a synthetic resin varnish 
vehicle. 

Repainting should be done.before the old paint is 
in bad shape. Scratch brushing, washing with warm 
5 per cent potassium dichromate solution, to penetrate 
any pits and render harmless any salts held therein, 
and coating with zinc chromate primer and two alum- 
inum flake top coats, all in synthetic resin, is advocated 
on non-anodized surfaces. Solvent removal of the 
old paint is preferable on anodized Al. 

Sometimes treatment of an Al surface with weak 
phosphoric acid allows good adhesion of paint, this is 
explained on the basis of the insolubility of aluminum 
phosphate. 


Painting of Magnesium Alloys 

The comments on magnesium as an alloy addition 
in aluminum made by Edwards and Wray prepare one 
for the discussion of magnesium itself by Winston, 
Reid and Gross. They note that “alkaline peeling” 
occurs on Zn, Cd, and Mg, from moisture penetration 
through the paint film and attack on the metal, produc- 
ng alkali which in turn attacks the paint at the inter- 
ace. 

Mechanical roughening does not appreciably increase 

lhesion on Mg, as shown by a bend test. Weather 
ig is not helpful. Other metal coatings are harmful 
ither than helpful. Phosphate treatment is good for 
rigid object, like a casting, not so good for sheet. 
lenious acid has been used, but the usual treatment 

a pickle in a nitric acid-sodium dichromate solu- 
mn which produces an etch and a matt gray to yel- 
| wish red iridescent coating. 

\ bright yellow coating ‘produced in old pickling 
taths with too little dichromate does not give as good 
aihesion. Of all the pigments tried, only zinc chro- 
nate —. real inhibition. Some others were neutral 
aid several definitely corrosive. 

he ch studied showed very different results on 
a hesion, and the variations seemed to be much more 
pendent on the pigment than on the vehicle. 


— 


consider that stainless ee nickel and its allon 





Baked vinyl resin was rated good in hardness, ad- 
hesion and imperviousness. 

Less complex treatments will serve for less severe 
service, but for use in continuously moist air or in 
marine service, zinc chromate primer, a surfacing coat 
for smoothness if desired, and two or three coats of 
aluminum-pigmented varnish, all in phenolic bases, and 
all coats baked, are suggested. 

xcept that successful anodizing of Mg has not yet 
been accomplished, the conclusions as to the painting 
of Mg are quite similar to those drawn for Al. The 
conclusions refer to Mg alloys containing Al, Mn, and 
sometimes Zn. 


Painting of Other Metal Products 
Apparently those steering this symposium did not 
COp- 
per, brass, bronze, lead, or tin and terne-plate are 
used in the painted condition often enough to justify 
discussing them. Nevertheless, all these have some 
uses in which, with the advent of modern color-con- 
sciousness, painting for a decorative effect in contrast, 
or in some cases, for protection, may be required. 

There is an auxiliary problem in regard to copper, 
for the run-off from copper screens, for example, may 
stain paint, and there is a difference in the susceptibility 
of paints to such staining. Copper roofs, used for 
permanence, go through an unsightly tarnished stage 
before natural patina appears, and while this problem 
is being attacked on the basis of the rapid production 
of artificial patina the painting problem may be present 
with copper. 

According to the Cop per and Brass Research Asso- 
ciation*, a copper roof, for example, is scrubbed witl 
strong NaOH solution and washed with hot, ea 
with cold water, brushed with a solution of 8 oz. cop- 
per sulphate, % oz. nitric acid to the gallon, allowed to 
dry, dusted off with a dry brush and painted with a 
red lead priming coat followed by at least two coats of 
white lead in linseed oil plus the desired color. 

Terne-plate roofs are usually painted, but it is prob- 
able that this is one of the least difficult of metal-pain 
ing jobs, for lithographed cans, either of tin or terne 
plate may be made with ease. In fact, multicolor 


Fix. 3. Painted 17S-T and Steel After 13 Weeks Complete Immersion in Black Rock Harbor, Conn. Panel on left, of 17S-T, with 2 coats of 
primer followed by anti-corrosive and anti-fouling paints. Most of anti-fouling paint (dark areas) weathered off but no apparent corrosion or 
b 


nacle growth. Steel panel in center, finished in same manner, 


shows considerable rusting, especially at edges; rusted completely through 


in one hole near lower left corner. Panel on right, also of 17S-T, finished in similar manner but primer allowed poorer adhesion of anti-foul- 
ing paint—hence some barnacle growth has taken place—No corrosion. [Edwards and Wray paper. | 
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printing on clean, well de-greased, tin or terne plate is 
done as readily as on paper, and the coatings show 
remarkable adhesion, forming and stamping being pos- 
sible after coating. No roughening or etching is re- 
quired. One wonders whether this is not related to the 
specific adsorptive power of tin (shown by the ability 
of a tin base babbitt to function as a bearing metal) 





to hold polar compounds, as discussed by Nelson for 
zinc, 
Conclusions 

The whole series of papers brings out pretty clearly 
the permeability of all organic coatings of the paint, 
varnish and lacquer type for moisture and oxygen, to 
reduce which aluminum-pigmented coatings are used 
and to nullify the effects of which some metallic com- 
pound, exemplified by zinc chromate, is advisable in 
the primer coat. Thus there seems little chance of any 
clear, non-pigmented coating being truly permanent 
on metals, unless the metal itself is entirely non-react- 
ive with moisture and air. For exterior service, where 
copper is to be protected from tarnish, or matte stain- 
less steel is to be more readily washable, clear vitreous 
enamels seem indicated. 

In view of the difficulties from the perviousness of 
organic coatings, vitreous enameling will doubtless con- 


“ 
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tinue its present marked progress. One large scale 
application of vitreous enameling, that of the A. O. 
Smith Corp. on pipe, purely for protection, may pres- 
age analogous applications to structural steel, once and 
for all, prior to erection, instead of repeated painting. 
Accidental damage to the enamel will, of course, cause 
minor difficulties. In the case of Al, Mg and Zn, or- 





Fig. 4. Gray Painted 17S-T and Steel Panel: Af- 
ter 13 Weeks Alternate Immersion in | ack 
Rock Harbor, Conn.; Top Row, Aluminum | int 
Primer, Bottom Row, Navy Red Lead Primer. 
Panel 1, of 17S-T, shows some weatherin: of 
gray top coats but very little corrosion; p nel 
2, of steel, having the same primer, shows num- 
erous pin point rust pits with considerable ‘ust 
at left edge; panel 3 of 17S-T shows moderate 
weathering of gray top coats and scattered pin 
point corrosion spots; panel 4, of steel, having 
the same primer, shows rather severe rust pitiing 
all over surface. [Edwards and Wray paper.) 


ganic coatings will persist unless a sufficiently fusible 
vitreous enamel is made available, and its development 
is a difficult, if not an impossible, task. 

There is a field, not touched upon in this series of 
papers, in the development of alloy steels which can, 
mere readily than carbon steel, be given a surface that 
will satisfactorily take paint, either naturally or by 
some special chemical treatment to produce a “primed 
surface,” or which will react better with the inhibiting 
ingredients in a separately applied priming coat. _ 

How many steel makers have given proper alloying, 
proper surface treatment, and proper priming and 
cover coats, as much thought as the Dow Chemical 
Co. has given to those factors in the protection of mag- 
nesium ? 





1 Hasson, J. O. “Improved Paints Spur Pog on Corrosion Prob 
1 .” Steel, Vol. 96, March 11, 1935, pages ° 
"Toaee ieee” Handbook for Architects and Sheet Metal Workers, 
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1. ORE CONCENTRATION 


JOHN ATTWOOD, SECTION EDITOR 


Enriching Rhodes Chromite (Studio sull’arricchimento delle Cromiti di Rodi). 
Ernesto SALMOIRAGHI. Annali di chimica applicdta, Vol. 25, May 1935, 
pages 243-254. Chromite from the Isle of Rhodes is enriched by flotation, as 
well as with the use of electromagnets. In order to use the flotation method suc- 
cessfully, the ore must be first crushed and screened to less than 3000/cm.2 mesh, 
in order to liberate the Cr,03 from encrusting material. AWC (1) 


Tailing from the Boston-Richardson Mine, Nova Scotia. W. B. Timm et al. 
Canada Department of Mines, Mines Branch Report No. 744, 1934, pages 
56-59. Table concentration of a tailing assaying Au 0.11 oz./ton and As 2.11% 
gave only 60% recovery of the Au. Flotation followed by table concentration will 
recover 90-95% of the Au. Ball milling of the tailing brightens the sulphides 
so that they float more readily. The concentrates cyanide easily to give 90% 
overall extraction. AHE (1) 


Gold Ore from Kirkland Gold Belt Mines, King Kirkland, Ont. W. B. Tim™ 
et al. Canada Department of Mines, Mines Branch Report No. 744, 
1934, pages 79-86. The ore assays Au 0.33 oz. and Ag 0.60 oz./ton; the 
Au is largely associated with pyrite. Amalgamation is not satisfactory. Cyanida- 
tion of ore ground 95% -—200 mesh for 24 hours recovered 87.8% of the Au. 
Tabling the tailing gave a pyrite concentrate, which when reground and agitated in 
eyanide solution for 48 hours gave an overall recovery of almost 90%. AHE (1) 


Gold Ore from Demara Mines, Limited, Barraute, Quebec. W. B. Timm et 
al. Canada Department of Mines, Mines Branch Report No. 744. 
pages 71-74. The ore assays Au 0.34 and Ag 0.28 oz./ton, Cu 0.43 and As 
0.02%. Amalgamation recovers 71% of the Au at —48 mesh and 75% at 82% 
—200 mesh. ‘Cyanide consumption was high due to the Cu. Flotation recovers 
84% of the Au in a high-grade concentrate. Cyanidation of the flotation tailing 
gives an overall recovery of 97%. AHE (1) 


Gold Ore from Alcona Gold Mines, Limited, Alcona, Ontario. W. B. Timm 
et al. Canada Department of Mines, Mines Branch Report No. 744, 
19:4, pages 112-121. All-cyanidation or cyanidation followed by amalgamation 
are unsatisfactory for treatment of this ore assaying Au 1.20 oz. and Ag 4.14 
oz.ton, Cu 0.27, Pb 1.71, Zn 0.39, Fe 4.36, and § 8.16%. Concentration and 
regrinding of the sulfides in an all cyanide flowsheet improves extraction but not 
enogh to produce a good tailing. Best practice calls for grinding the ore 95% 
—00 mesh, taking off a high grade flotation concentrate for smelter sale after 
barr’! amalgamation, and cyaniding the flotation tailing. Except for Cu, recovery 
of ach metal is more than 90%. The cyanide tailing assaying Au 0.01 oz./ton 
can de produced in 24 hours with KCN consumption of 0.40 lb./ton. AHE (1) 


» Canadian Matachewan Gold Mines, Limited, Matachewan, Ontario. W. B. 
Ti. mM et al. Canada Department of Mines, Mines Branch Report 
No. 744, 1934, pages 13-21. With an ore containing 0.205-0.23 oz. Au/ton, 
over || recovery by flotation and cyanidation of the concentrate was 86-88%; by 
eya’ dation and regrinding and cyaniding the concentrate obtained by tabling in 


cya! de solution, recovery of about 95% is possible. AHE (1) 

A timonial Gold-Silver Ore from Tatlayoco Lake District, British Columbia. 
W. 3. Timm et al. Canada Department of Mines, Mines Branch Report 
No. “44, 1934, pages 22-24. A complicated flow sheet (probably not practical) 
is s\ :gested for treating a very refractory ore assaying Au 0.925 oz. and Ag 15.26 
oz./ on, As 3.90% and Sb 9.70%. AHE (1) 


NV nganese Vein on Gowland Mountain, Albert County, N. B. W. J. Wricurt. 
Cav tian Mining & Metallurgical Bulletin No. 278, June 1935, pages 
282. 87. There are 2 types of ore: (1) Mn 50.62, Fe 0.30 and SiO, 15.00%, 
(2) \in 24.69 and Fe 3.00%. Concentration of (2) gives a 50% Mn concen- 
trate at 50% recovery, or a 40% grade at 60% recovery. AHE (1) 


Pistinum Content of Minerals of Sulphidic Ores. O. E. Zvracinrzev & 
A. \. Fitrprov. Dokladui akademii nauk SSSR, New Series, Vol. 3, Jan. 
21, 1935, pages 136-137. In Russian. German translation on pages 138-139. 
Pt present in sulphide ores associates preferably with galenite and sphalerite and 
is never present in pyrite nor in minerals not containing heavy metals. The pref- 
erence of Pt for Pb is surprising and lacks theoretical justification. Occasionally 
Pt is present in ores not containing Pb, as shown by the analyses of 4 Cu ores 
from the Buron deposits (Northern Caucasus). ORS (4) 


Auriferous Black Sands of the Pacific Coast. Epmunp S. Leaver. Progress 
Report—Metallurgical Division. 11. Studies on the Recovery of Gold 
and Silver. United States Bureau of Mines, Report of Investigations 
No. 3275, June 1935, pages 51-54. Methods for recovery of Au and Pt from 
black sands are described briefly. 15 references. AHE (1) 


The Concentration of Tin Ores. 1, 11. A Survey of Modern Trends and Practice. 
- H. Cropp. Chemical Engineering & Mining Review, Vol. 27, May 8, 
1935, pages 271-274; June 8, 1935, pages 308-314. A general report of progress 
in each of the major flowsheet operations. WHB (1) 


Some Developments in Ore Pulp Classification. D. MacLean & C. L. Dewar. 
Journal Chemical, Metallurgical & Mining Society of South Africa, 
Vol. 35, May 1935, pages 329-343. The advent of stage tube milling on the 
Rand has intensified interest in classification. The methods in use are (a) the 
fone classifier, and (b) a mechanical classifier (Dorr type); (a) has not been 
Satisfactory, A mechanically operated gear for increasing and controlling underflow 
ftom primary cone classifiers is described; operating results are satisfactory. A new 
Classifier is described. Pulp is fed tangentially at the edge of a shallow bowl 
With an inverted truncated cone in the center. Underflow is raked spirally up the 
tome and discharges in the center. The principles controlling its operation are 

and operating data given. AHE (1) 
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Recent Developments in Gold Milling Practice. W. B. Timm. Transactions 
Canadian Institute of Mining & Metallurgy, 1935 (in Canadian Mining 
& Metallurgy Bulletin No. 280, Aug.), pages 330-340. Developments in 
Nova Scotia, Quebec, Ontario, Manitoba, and British Columbia are reviewed. The 
outstanding developments and improvements in Au milling practice are: (1) Adapta- 
tion of the Hadsel mill, (2) introduction of Symonds cone crusher, especially 
the short-head type, for secondary or tertiary stage crushing, (3) use of Newhouse 
crusher as a secondary crusher, (4) tendency of larger plants to crush finer, at 
least 34”, before grinding, (5) introduction of Hardinge classifier as a primary 
classifier, (6) use of heavy-duty Dorr FX classifier to increase circulating loads, 
(7) inereased use of the Akins submerged-type of classifier in competion with the 
Dorr classifiers, (8) introduction of the Quad F type bow! classifier as a 
secondary classifier in circuit with tube mills, (9) use of the shallow thickener, 
with under-driven rakes, as a classifier for extremely fine-divided pulps, (10) use 
of the unit flotation cell or jigs or hydraulic cone traps for the concentration 
of Au between the ball mill and classifier, (11) extended use of corduroy blanket 
tables for recovery of Au before cyanidation or flotation, (12) conditioning of 
pulps containing pyrrhotite and other cyanicides by air before cyanidation, (13) 
development of the string filter and its use for filtering finely divided ore pulps, 
and (14) development of the Merrill-Crowe units of simultaneous clarification and 
precipitation for small cyanide plants. AHE (1) 


Copper Ore from Ventures, Limited, Opemiska Lake, Quebec. W. B. Timm 
et al. Canada Department of Mines, Mines Branch Report No. 744, 1934, 
pages 122-125. Tabling of an ore containing Cu 10.66% and Au 0.125 oz./ton 
recovered 69.5% of the Cu and 72.1% of the Au in a concentrate assaying 
15.80% Cu and 0.22 oz. Au/ton. Flotation of the reground tailing recovered 
94% of the Cu and 87% of the Au to give an overall recovery of 98.2% of the 
Cu and 96.4% of the Au. The flotation concentrate assayed 31.50% Cu and 0.36 
oz. Au/ton. AHE (1) 


Gold Ore from Gunville Claims, Manitoba. W. B. Tim™ et al. Canada 
Department of Mines, Mines Branch Report No. 744, 1934, pages 126-128. 


Amalgamation at —100 mesh of an cre containing 0.155 oz. Au/ton and 0.02 oz 
Ag recovered 84% of the Au. Cyanidation of 48 mesh ore recovered 96.8% of the 
Au; finer grinding did not increase extraction. Flotation of 200 mesh ore 
recovered 86% of the Au. AHE (1) 


Gold Ore from the Manley Mine, Near Dupuy, Quehec. W. B. Tim™ et al. 
Canada Department of Mines, Mines Branch Report No. 744, 1934, pages 
139-144. The ore assayed Au 1.44 and Ag 2.92 oz./ton, Te 0.01, W 0.22, 
Pb 0.22, Cu 0.23, and Zn 0.05%. Cyanidation recovers 94.8% of the Au at —150 
mesh with 48 hours agitation. Despite this good recovery, the tailing contains 0.075 
oz. Au/ton. Amalgamation recovers only 59% of the Au. Flotation recovers 85% of 
the Au. Cyanidation of the tailing gives an 0.01 oz. tailing and an overall 
recovery of 99.34%. AHE (1) 


Gold Ore from Meridan Mining Company, Limited, Camborne, British Columbia. 
W. B. Timm et al. Canada Department of Mines, Mines Branch Report 
744, 1934, pages 129-132. Flotation or cyanidation will give high recovery from 
an ore assaying Au 0.66 oz. and Ag 0.42 oz./ton, Pb 0.26, Cu 0.01, Zn 0.28, 
Si0e 89.2, Fe 2.5 and S 0.76%. For cyanidation, 30 hrs. agitation of an ore 
60% —200 mesh is recommended. AHE (1) 





Crushing, Grinding & Plant Handling 


Roasting and Agglomeration of Ores in a Turbulent Flow Furnace (Grillage et 
agglomération des minerais au four a turbulence). Marcet Fourment. Revue 
de Métallurgie, Vol. 32, June 1935, pages 245-247. Saint-Jacques furnace 
consists of a vertical refractory lined cylinder. Ore to be roasted or agglomerated 
is introduced in the center at the top, the heat is supplied at the bottom through 
tangentially located burners. The ore remains in suspension up to the moment 
when it settles in incandescent state at the bottom on already deposited particles 
to which it fuses. This flash roasting produces porous and strong agglomerate 
suitable for blast furnace use. Thermal efficiency is increased by the use of re- 
cuperators. The furnace installed in the East of France works on blast furnace dust 
and iron ore operating at 1400° C. and consuming coke oven gas. JDG (la) 

Some Phases of Eagle-Picher’s Central Milling Project. R. J. Strour. Mining 
Congress Journal, Vol. 21, Sept. 1935, pages 62-65. Since 1932 about 30 mill- 
ing plants for Pb and Zn ores in the Tri-State district have been dismantled and 
replaced by large central plants, permitting more efficient concentration. The article 
discusses the yarious problems in handling the ore from mine to mill, how they 
have been solved, and the resulting decrease in cost and increase in efficiency. Gives 
details of elaborate sampling system made necessary by the change in operation. 


BHS (1a) 


lb. Gravity Concentration 





Mining and Milling Tungsten Ores. Wma. O. Vanversurc. United States 
Bureau of Mines, Information Circular No. 6852, Sept. 1935, 47 pages 
Concentration of W ores depends basically on gravity methods. Under normal con- 
ditions W concentrates must contain at least 60% WO. and be virtually free from 
S, P, As, Sb, Bi, Cu, Sn and Mo. Crushing and grinding, classification, jigging, 
tabling, slime treatment, dewatering, roasting, magnetic separation, centrifugal 
concentration, pneumatic concentration, and flotation are described briefly. The 


operations of 5 concentrators are described and their flow sheets shown. 
AHE (1b) 
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Some Problems of Gold Flotation. Kettocc Kress. Mining & Metallurgy, 
Vol. 16, Sec. 1, May 1935, page 225. From paper read before the San Francisco 
section of the American Institute of Mining Engineers. There are numerous 
successful examples of Au ore flotation in regions of western United States where 
oxidation is limited and minerals are primarily in form of crystalloids. Study of 
tailings of an auriferous ore that was classified as amenable to flotation shows 
major losses to be in coarser particles, mostly in middling and in true slime. 
In cases of oxidized ores having colloid content, absorption of gangue lime is 
major cause of difficult free Au flotation. Flotation is ideal process to condition 
feed for cyanide operation, since it recovers Au that is most difficult to recover 
by cyanidation. VSP (lc) 


Copper-Nickel Ore from Calumet Island, Pontiac County, Quebec. Canadian 
Department of Mines, Mines Branch Report No. 743, 1934, pages 127- 
129. The ore analyzed Ni 0.88, Cu 0.17, Co none, Fe 18.8, S 9.87, insoluble 
matter 54.9%, Au 0.02 oz./ton and Ag 0.055 oz./ton. Extensive surface al- 
teration of the ore resulted in low recoveries by flotation, 60-67% of the Ni and 
72-78% of the Cu in a concentrate assaying 5% Ni and 1.3% Cu. Increasing 
xanthate improves Ni recovery to a limited extent. AHE (lc) 


Molybdenite Ore from Pigeon Lake, Gloucester County, New Brunswick, Canadian 
Department of Mines, Mines Branch Report No. 743, 1934, pages 130- 
131. A concentrate assaying 85-90% MoSe can be produced by flotation of an 
ore assaying 5.02% MoSe; recovery is high. AHE (lc) 


The Dentonia Flotation Mill, W. HoxtpswortH. Transactions Canadian 
Institute of Mining & Metallurgy, 1935 (in Canadian Mining & Metal- 
lurgical Bulletin No. 276, Apr.) pages 134-139. An average analysis of the 
Dentonia ore is Au 0.27 oz. and Ag 1.73 oz./ton. Cu 0.12%, Pb 0.31%, and 
Zn trace. The average assay of the concentrate from flotation is Au 6.5 oz. and 
Ag 45.0 oz./ton; the middlings average Au 1.5 oz. and Ag 9.7 oz./ton. The 
reagents used are soda ash 3.0 lb., aerofloat 0.15 lb. and reagent No. 301 (a 
higher xanthate) 0.35 lb./ton. AHE (1c) 


History of Flin Flon Mine up to Construction. R. E, Puetan. Transactions 
Canadian Institute of Mining & Metallurgy, 1935 (in Canadian Mining 
& Metallurgical Bulletin No. 275, Mar.) pages 55-70. The ore contains Au 
0.074 oz., Ag 1.06 oz./ton, Cu 1.71%, Zn 3.45%, large amounts of $ and Fe, 
and traces of Pb, As, Sb, Co, etc. Experimental work on the extraction of the 
values is described. A sulphating roast followed by leaching, electrolysis, purifi- 
cation, etc. (details given) failed because MgSO«4 built up in the circuit. Bulk 
flotation left all the Mg in the tailings, and opened the way for successful roast- 
ing and leaching. But, in bulk flotation, the minerals were recovered in a definite 
order, so selective flotation was attempted. A Cu concentrate and a Zn concen- 
trate were made in a 2-ton mill, followed by cyanidation of the tails. Operation of 
a pilot mill was successful at times, then went wild due to tale. Tale was 
removed by prior flotation with pine oil without any collector. Results were 
satisfactory. AHE (lc) 


New Flotation Reagents. R. S. Dean & A. B. HERSBERGER. American 
Institute Mining & Metallurgical Engineers, Technical Publication No. 
605, Feb. 1935, 10 pages. The behavior of certain long-C-chain organic com- 
pounds with: extreme lypophile hydrophile unbalance was studied in flotation cir- 
cuits. These compounds, represented typically by the sulphuric-acid esters of 
fatty-acid derivatives, possess marked frothing and emulsifying powers that are 
affected to only a slight extent by acids, alkalis, and salts. They are good 
frothers with virtually no collecting power. Their great emulsifying power permits 
the use of insoluble lypophilic substances, such as paraffin oil, as collectors. 
Compounds having only moderate hydrophile unbalance are very selective collectors. 
Results are given for the flotation of a number of ores using Emulsol X-1 reagent, 
which is a mixture of a number of compounds having extreme hydrophile lypophile 
unbalance, as a frothing agent, and oleic acids, modified oleic acids, and insoluble 
oils as collectors. JLG (1c) 


Flotation of Unclassified Ball Mill Discharge for the Recovery of the Lead and 
Zine Concentrates. J. E. Garrett. Proceedings Australasian Institute of 
Mining & Metallurgy No. 92, Dec. 31, 1933, pages 475-499; No. 94, June 
1934, pages 69-79. The sulphide ore at North Mine, Broken Hill, is classified into 
a granular and a fine product and floated. Laboratory and mill experiments showed 
that the size separation was unnecessary. In the experimental mill run, reagents 
in the Pb flotation were K xanthate 0.04, eucalyptus oil 0.02, and soda ash 0.075 
lb./ton. The Pb concentrate assayed Pb 73.75 and Zn 4.7%. A flow sheet is 
proposed. Alkalinity of H,O should be kept at 0.002% Na COs equivalent. 

AHE (lc) 


A Corrosion-Proof Reagent Feeder. | 
Journal, Vol. 136, May 1935, page 241. An illustrated description of a corrosion- 
proof flotation reagent feeder. It can be adjusted from 30 ce./min. up. 

WHB (lc) 


J. P. Lawyer. Engineering & Mining 


Significance of the Time of Contact Between Mineral and Air Bubble During 
Flotation (Bedeutung der Beriihrungszeit zwischen Mineral und Luftblase bei der 
Flotation). Invar Sven-Nitsson. Kolloid Zeitschrift, Vol. 69, Nov. 1934, 
pages 230-232; Ingenidrs Vetenskaps Akademiens Handlingar No. 133, 
1935, 24 pages. In German. An air bubble was brought into contact with the sur- 
face of mineral particles for short (0.02 sec.) or long times. For an air bubble to 
adhere to the mineral, a definite minimum of time of contact is required; this is 
the so-called induction period which has an important bearing on the flotation 
process. Induction periods vary considerably (~— 0.1 sec. to 1 day) and depend 
partly on the bubble size and partly, though to a lesser degree, on the pretreatment 
of the mineral surface. Smaller bubble sizes shorten the induction periods. Flota- 
tion tests are graphically presented showing the effect of K-xanthogenate, KCN, 
K2(r20:, on pyrite, galena, chaleopyrite, Au, and Pt. Former practical experience 
on the 3 ores is confirmed, and the important role of the induction period is 
clearly brought out. EF (1c) 
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Flotation Widely Empioyed in San Juan Milling. CHartes A. CHase 
Engineering & Mining Journal, Vol. 136, Aug. 1935, pages 395-397. The 
custom plant of Shenondoah-Dives near Silverton has a capacity of 600 tons/day 
Bulk flotation is employed. A flowsheet is shown. WHB (le) 


Climax—Premier Producer of Molybdenum. W. J. Covutrer. Engineering 
& Mining Journal, Vol. 136, Aug. 1935, pages 401, 404. Ore reserves are 
huge. Flotation is used in the concentrator and the operating basis is 4009 
tons/day. WHB (1c) 


New Flotation Plant of Broken Hill South. Chemical Engineering & Mining 
Review, Vol. 27, June 8, 1935, page 304. A new Pb and Zn flotation plant 
with a weekly capacity of 8,000 tons has started operation. Individual, wedge- 
rope drive to each impeller features the installation. Power consumption has been 
reduced by 37%, the grade of both Pb and Zn concentrates improved and metal 
recoveries are higher. Maintenance will be considerably decreased with 


labor 
unchanged. 


WHB (le) 


Analysis of Sedimentation Experiments (Analyse des Essais de Sedimentation), 
P. Desye. Revue Universelle des Mines, Vol. 11, June 1935, pages 266- 
268. Particle size of fine powders can be determined by dielectric measurements 
made on a suspension in a non-conducting liquid. Ha (1c) 


Silver Ore from Kozak Mine, Goudreau, Ontario. W. B. Timm et al. Canada 
Department of Mines, Mines Branch Report No. 744, 1934, pages 54-55. 
The ore, containing 0.13 oz. Au and 5.19 oz. Ag/ton, was easy to crush and 
yielded without difficulty a flotation concentrate assaying Au 4.17 oz. and Ag 163.64 
oz./ ton. ATE (1¢) 


Lead Ore from Godfrey, Ontario. W. B. Timm et al. Canada Depa 


irtment 


of Mines, Mines Branch Report No. 744, 1934, pages 68-70. A concentrate 
containing more than 75% Pb with a recovery of 98% of the Pb can be cbtained 
easily by flotation of an ore assaying Au nil, Ag 0.16 oz./ton, Cu 0.04, Zn 0.60 
and Pb 12.64%. AHE (le) 


Copper-Nickel Ore from the Cuniptan Mines Development Co., Ltd.. Strathy 


Township, Temagami Forest Reserve, Ont. W. B. Timm et al. nada 
Department of Mines, Mines Branch Report No. 744, 1934, pa 37-88 
The ore assays Au 0.055 and Pt 0.625 oz./ton, Cu 7.14, Ni 2.88 and s0« 

Flotation recovered 55% of the Au, 92% of the Pt, 99% of the C o> of 
the Ni and 84% of the Zn. The sample was badly oxidized; better r ould 


be obtained on fresh ore. (1 


ld. Magnetic Separation 





Grain Size of Highly Magnetic Ore Subjected to Concentration and C! f the 
Type of Separator. V. G. Derxac. Gornuiy zhurnal, Vol. 111 Series 
Vol. 18), No. 1, Jan. 1935, pages 70-71. In Russian. Upon s 
highly magnetic iron ore in a conventional drum-type magnetic separat 


of gangue in the product increases with decreasing grain size of t! f An 
experimental study of the behavior of individual ore grains on the of a 
separator with a radial magnetic system indicated that the separati vecomes 
more complete as the number of magnetic poles is increased. It is | mended 
for efficient separation of fine-grained ore to use a drum-type sepa: vith a 
radial magnetic system, the number of magnetic poles increasing wit! reasing 
grain size of the ore; and of ore with a grain size larger than 12 nm.—a 


drum-type separator with a sectorial magnetic system or a disc-type 





le. 





Amalgamation, Cyanidation & Leaching 


Form and Occurrence of Gold in Pyrite from a Metallurgical Standpoint—Coated 
Gold. R. E. Heap. Progress Report—Metallurgical Division 11. 
Studies on the Recovery of Gold and Silver. United States Bureau of 
Mines, Report of Investigations No. 3275, June 1935, pages 39-46. Au 
particles isolated from refractory ores commonly are coated. Particles with surface 
contaminations are more abundant in partly oxidized pyrite. Since coated Au 
particles have been identified constantly in amalgamation and cyanidatio. tailings, 
the failure to effect recovery has been blamed on the coatings. Spectroscopic ex- 
amination of coatings show the presence of Fe, Ag, Pb, Mn, Al, and Ti. AIIE (le) 


Treatment of Leucite so as to Extract Potash and Alumina Simultaneously (Le 
traitement de leucite en vue d’en extraire a la fois la potasse et l’alumine). Geme 
Civil, Vol. 106, May 1935, pages 517-518. Description of a method used in 
an experimental plant given by Gaetano Castelli, Industria Mineraria, Nov.- 
Dec. 1934. Leucite is treated with a solution of NaCl according to the reaction 
K20A120348i02+-NaCl = 2KCl+ Naz0Alo04Si02. The insoluble compound formed 18 
filtered off and calcined in a rotary furnace with limestone. The reaction occurring 
is: Na2OAlo034Si02+ 4CaC0s— 4CaSi0s+Na20Albe0s+-4C02. The mixture is leached 
with water and Al (OH) precipitated with C02 produced in calcining. JDG (le) 


Mill and Milling, Carson Hill Gold Mining Corporation. CHaRrLes H. SEcer- 
strom. Mining Congress Journal, Vol. 21, Sept. 1935, pages 51-54. Daily 
capacity of the mill is in excess of 650 tons of ore; this will be raised to 1,000 
tons in the near future. Recovery of gold effected by amalgamation and cyanidation. 
Stamps are used for intermediate crushing, followed by fine grinding in Hardinge 
pebble mills. Reciprocating tables are used to concentrate the gold-bearing — 
preliminary to regrinding and amalgamation of the finely ground sulphides | ae 
then join the table tailings for final treatment by cyanidation. Ore — 0 
quartz and schist, carrying free gold with 3% sulphides. Total recovery = 
88% up, with a total milling cost of $0.56 per ton of ore. Tailings to a 
assay about $0.22 per ton. BHS 
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2. ORE REDUCTION 


A. H. EMERY, SECTION EDITOR 


Metallographic Viewpoints on Powder Metallurgy with Special Reference to 
Hardened Metals (Metallografiska synpunkter pa pulvermetaliurgien, speciellt hard- 
metalltillverkningen). G6Gsta Sterxy. Jernkontorets Annaler, Vol. 119, 
July 1935, pages 255-280. General review. HCD (2) 


2a. Non-Ferrous 


Contributions to the Data on Theoretical Metallurgy. Jl. The Free Energies 
of Vaporization and Vapor Pressures of Inorganic Substances. K. K. Kewtey. 
United States Bureau of Mines, Bulletin No. 383, 1935, 132 pages. The 
previously compiled entropy values (Metals & Alloys, Vol. 4, Mar. 1933, page 
MA 83) and specific heat equations (Metals & Alloys, Vol. 5, Dee. 1934, page 
MA 555) are applied to vapor pressure and other pertinent data in obtaining heat 
and free energy of vaporization equations for inorganie substances valid up to the 
normal boling point or sublimation point at 760 mm. pressure. Wherever possible, 
data on heats and entropies of transformations and fusions and entropies of gases 
are supplemented. Tables of vapor pressures for 242 inorganic substances are 
summarized from the detailed discussion. 454 references. AHE (2a) 


Smelting in the Lead Blast Furnace—Handling Zinciferous Charges. G. L. 
O_pricght & VirGcit Miter. Metal Industry, London, Vol. 45, Dec. 28, 
1934, pages 611-612; Vol. 46, Jan. 4, 1935, pages 7-10. See Metals & Alloys, 
Vol. 6, Jan. 1935, page MA 1. HBG (2a) 


Working of Electrolytic Baths with an Increased Alumina Charge. A. I. Suet- 
ezNov & B. N. Maximenko. Legkie Metalli, May 1935, pages 4-8. In 
Russian. To reduce anode effect to about 2 in a day the AleO. content of 2 
production furnaces was inereased to 10%. A run of 31%4 months was studied. 
heir average yield was greater than the production average. Anode consumption was 
( kg./ton of Al as compared with 732 kg./ton of Al of the usual production 
f Cryolite consumption was 5 kg. less per ton of Al. (2a) 


Ancient and Present Smelting Processes in the Field of Sulphur Production 
ttenkunst von einst und. heute auf dem Gebiete der Schwefelgewinnung). 
Eper. Montanistische Rundschau, Vol. 27, Aug. 16, 1935, pages 1-4. 
ws the medieval processes for extraction of S from sulphide ores, as described 

| \gricola and other chemists of that period. Most of these processes consisted 
isting, followed by reduction with carbonaceous matter. Among modern methods 
e Tylox procedure, in which the sulphide ore is first treated with acid to give 
H which is absorbed in alkaline arsenate. Free S is then obtained by blowing 
rough this solution. One of the latest processes is the Norwegian Orkla process, 
h a mixture of pyrite, coke, quartz, and lime is melted in a blast furnace, 
v the S is volatilized while Fe goes into the slag. Only 2% of the S is lost 


i! form of oxide in this process. The temperature of the furnace is about 
1 C. About 60,000 tons S annually is produced by this process. In a recent 
R process a pyritic flotation concentrate is melted in blast furnace; as the 
SI les of Fe melt they sink to the lower part of the furnace where they are 
0} i. The eseaping fumes of S are caught in filters and condensers, while 
St id SO, are worked into HeSO.. BHS (2a) 


Flin Flon Copper Smelter of the Huason Bay Mining & Smelting Co., Limited. 


J. \MBROSE. 7 ransactions Canadian Institute of Mining & Metallurgy, 
19 in Canadian Mining & Metallurgical Bulletin No. 281, Sept.) pages 
40 ). The smelter equipment consists of 3 Nichols-Herreshoff roasters, 1 
revi atory furnace, 2 Peiree-Smith converters, a Walker casting wheel, and a 
4 Cottrell plant, 2 units for the roaster gases and 2 for the converter gases. 
A iption of the equipment and operation in each smelter department is given. 
AHE (2a) 
Electrolytic Zine Plant at Magdeburg (L’usine de zinc électrolytique de Magde- 
bour Journal du Four Electrique, Vol. 44, July 1935, page 248. Concen- 
trat taining 60-61% Zn, 32-33% 8, 1-1.3% Pb, 4% Fe and traces of As, Cd, 
Cu, Ni and Co are roasted in 4 Humboldt furnaces having a daily capacity 60 
ton h. Gases are converted into HeSO, used for dissolving the roasted concen- 
trat: Impurities are precipitated with Zn dust. Electrolysis is conducted in 2 
batte of 240 cells lined with Pb and having 12 Al cathodes and Pb andoes. 
20 mm. distant from each other. Zn sold is guaranteed 99.99% pure. 


JDG (2a) 


Oxidation of Carbon in Scum by Atmospheric Oxygen. B. I. 


Ivanov & B. N. 
MAXIMENKoO. 


Legkie Metalli, May 1935, pages 14-18. In Russian. Carbon 
scum which is a by-product of Al reduction contains about 5% AleO3, 25% C, 
the rest being eryolite. To recover the electrolyte C must be eliminated. Methods 
already proposed involve oxidation at higher temperatures which lead to fusion and 
loss of the electrolyte. A series of experiments on ignition of the scum in air 
at 780° C. showed that the C content drops rapidly reaching 0.84% after 80 
minutes and 0.24% in 120 minutes. (2a) 


Modern Electrolytic Aluminum Plants in Western Europe and America. 
Antipin. Legkie Metallui, Vol. 4, Mar. 1935, pages 39-50. 
A general description of 8 plants, including 11 illustrations. 


| Te 
In Russian. 
HWR (2a) 


Purification of Mg and Ca by Sublimation (Purification of Mg and Ca par 
Sublimation). J. Hérencuer & G. Cuaupron. Aciers Spéciaux, Métaux 
et Alliages, Vol. 9, Oct. 1934, pages 415-417. Purification of Mg by sublimation 
is carried out at 600°-650° C., the Mg vapors passing through a metallic filter 
and the metallic Mg (99.99%) condensed at 400° C. under 0.01 vacuum. Ca may 
be purified in the same manner but in order to separate the Na the metal is 
heated in A at 800° C.; then the remaining metal is sublimed in vacuum at 800° C. 
Producing 99.5% metal. GT™ (2a) 
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2b. Ferrous 


Study of Operation of Zaporojstal Plant Blast Furnaces. M. 
SHAPOVALOV. Domez, No. 6, 1935, pages 12-25. In Russian. After completion 
of the plant it was found that the blast furnaces in question were built on loess 
bottom which caused uneven settling of the foundation and wandering of the 
vertical axis of the furnace. Deviation of the center line of the charging device 
from the original reached 150 mm. when the furnace was blown in and after 
that time moved in all directions. An attempt was made to correlate the defective 
operation of the furnaces with this phenomenon. Determination of charge distribu- 
tion by means of feelers made during 5 shifts indicated a pronounced concentration 
of the charge on the side opposite to the inclination of the vertical axis. It 
was more pronounced in higher levels than in the lower ones and was connected 
with the changes in the gap between the bell and hopper due to the swinging 
of the former with the inclination of the shaft. The non-uniform distribution of 
the charge leads to filling of the hearth with coke and unreduced materials 
to burning of the tuyeres from below. The latter fact can be associated with 
the poor quality of coke. Since coke made in this plant began to be used the 
number of tuyeres burned in a month in both of the furnaces increased from 27 
and 34 to 78 and 104 showing a tendency towards a further increase. The number 
of burnt tuyeres is greater on the side opposite to the inclination of the stack 
apparently being connected with an improper slag formation in the respective areas 
induced by uneven distribution. Wind conditions checked during satisfactory and 
poor operations were identical as to the amount, pressure and temperature. Heating 
of the lining determined by actual temperature measurements of cooling water and 
of the lining itself was reasonably uniform, though with a tendency to be greater 
on the inelined side. No references to the composition of iron produced are given. 
Unsatisfactory operation of the furnaces is attributed to their one-sided operation 
to some extent and, principally, to the unsatisfactory quality of coke used. 22 
charts and diagrams. (2b) 


Pozin & M. 


leading 


The Use of Oxygen Enriched Blast in the Blast Furnace (Die Verwendung von 
sauerstoffangereichertem Geblasewind im Hochofenbetrieb). W. Lennincs. Stahl 
und Eisen, Vol. 55, May 16, 1935, pages 533-544; May 23, 1935, pages 565- 
570. The experiments with O2 enriched blast were tried to see (1) whether this 
would lower the fuel cost and (2) whether with the increased temperature obtained, 
slags high enough in lime could be produced so that they would have the com- 
position of portland cement. O2 enriched blast reduced the amount of air re- 
quired, gave higher bosh temperatures, and increased the fuel efficiency. For a daily 
yield of 50-60 tons of ordinary pig Fe a saving in coke of 100 to 150 kg./ton 
of pig Fe resulted; the usual coke consumption is about 1000-1150 kg./ton pig 
Fe. In making ferromanganese the coke consumption is higher and here the saving 
in coke was 300-400 kg./ton ferromanganese. For pig Fe the blast was enriched 
to about 24 to 26% Oe; for ferromanganese to about 30% O2. There were 
no ill effects on the refractories; there was less loss of Mn to the slag. The use 
of O2 enriched blast proved economical for ferromanganese. Slags of the com- 
position of portland cement were produced but the manufacture of portland cement 
in the blast furnace does not yet appear practicable. SE (2b) 


Reducibility of Dwight-Lloyd Sinter and Its Suitability for Charging in the Blast 
Furnace (Die Reduzierbarkeit von Dwight-Lloyd-Sinter und deren Anpassung an den 
Erzmoller). Kurt GretHe & JuLtius StoecKker. Stahl und Eisen, Vol. 55, 
June 13, 1935, pages 641-647. The production of a uniform sinter depends on 
the composition of the raw material and on the permeability of the mix. Fe 
compounds having a large temperature range between the sintering and melting 
points favor good sinter. The porosity of the sinter is very important for charging 
in the blast furnace, and this can be controlled by proper sintering. SE (2b) 


New Method for the Production of Oxygen to Enrich the Blast Furnace Biast 
(Neue Verfahren zur Gewinnung von Sauerstoff zur Anreicherung des Hochofenwindes). 
E. Karwat. Stahl und Eisen, Vol. 55, Aug. 8, 1935, pages 860-863. De- 
scribes improvement in the Linde process for obtaining O2 from liquid air, consisting 
of a new type liquefier and Oe-Ne separator. SE (2b) 


Further Determinations of the External Heat Loss of Blast Furnaces. D. F. 
MarsHaLt. Jron & Coal Trades Review, Vol. 130, May 3, 1935, pages 
761-764; May 10, 1935, page 813; Engineer, Vol. 159, May 10, 1935, pages 
483-484: Engineering, Vol. 139, May 10, 1935, pages 503-505; May 17, 1935, 
pages 524-525; Industrial Heating, Vol. 2, June 1935, pages 313-314. See 


Metals & Alloys, Vol. 6, Oct. 1935, page MA 388R/5. 
MS + Ha + LFM (2b) 


Observations and Theory on Slack Wind Blast Furnace Operation. FRrancrs 
M. Ricu. Jron Age, Vol. 135, Feb. 28, 1935, pages 30-32; Steel, Vol. 96, 
Mar. 4, 1935, pages 69-70, 73; Mar. 11, 1935, page 52. See Metals & Alloys, 
Vol. 6, Sept. 1935, page MA 349R/9. VSP + MS (2b) 


Proposed Method of Making Cast Steel in the Blast Furnace (Vorschiag zur 
Rohstahlerzeugung im Hochofen und zur Verhiittung saurer Erze nach einem Ver- 
bundverfahren). M. FrAnKi. Stahl und Eisen, Vol. 55, July 25, 1935, pages 
805-809. A method is proposed for making low-C low-Si cast-steel in the blast 
furnace. The furnace is charged first with lump ore, then in the middle portion 
with coke, limestone, and fine ore. The lump ore may be replaced by briquets 
of ore, C, and limestone. The reducing gases formed by the combustion of the 
coke ore to be supplemented by blast furnace gas and the furnace run so that the 
reduced metal does not come into contact with coke and pick up too much C. 
The temperature is to be raised by enriching the blast to 33% 02. The tapped 
metal is to be further refined with FeO in a rotary furnace. SE (2b) 
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Ferro-Chromium | 60% 
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Ferro-Vanadium |. 35-40% 
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3. MELTING, REFINING 
AND CASTING 


Casting Under High Pressure (La Fonderie sous Pression Elevée). Lapistay 
JeniceKk. Bulletin de l’Association Technique de Fonderie, Vol. 9, June 
1935, pages 190-197. Paper presented by Czechoslovakian representative before 
the A.T.F., Apr. 1935. See Metals & Alloys, Vol. 6, Sept. 1935, page MA 
350R /3. WHS (3) 


Foundry Sards. T. R. Stantey. Transactions, Canadian Institute of 
Mining & Metallurgy, 1935 (in Canadian Mining & Metallurgical Bulletin 
No. 281, Sept.) pages 391-396. The properties of a good molding sand, the 
chemical and mineralogical constituents of sands and the effect of each, and 
cementing materials for foundry sands are discussed. AHE (3) 


Modern Equipment Used in Crucible Melting. Ricnarp H. Srone. Tran 
actions American Foundrymen’s Association, Vol. 6, Feb. 1935, pages 265 
277. Crucible melting recently has received an impetus due to the adoption 
fuels not generally used previously, to better refractories, greater crucible life and 
new furnace design. Cost analysis of various fuels used in crucible melting are 
given. Some new types of installation are described. See also Metals & Allo, 
Vol. 6, July 1935, page MA 284R /6. CEJ (3) 


Strickle Moulding of Large Castings. H. Fasre & H. Dusots. Foundry 
Trade Journal, Vol. 53, July 11, 1935, pages 34-36; July 18, 1935, pages 
51-54. French exchange paper read before the Annual conference of the Institute 


of British Foundrymen at Sheffieid 1935. Strickle molding may be effected her 
in sand or in loam. The patternmaking equipment is very simple and eon eg 
the following: a. The ‘‘matrix board,’’ serving to obtain the false pattern i: d 
which permits the ramming of the top portion and b. the ‘‘claw’’ for ho ng 
out the lateral and lower shapes of the casting. In loam molding the 2 p ns 
of the mold are formed independently of each other, for which 2 distinct boa ire 


required: one for the upper portion, the other for the body and the bottom | 
Equipment, plain castings of circular section, horizontal strickle molding ( 


mill roll, weight 2300 kg), eccentric strickle molding (grooved flywhee! v0 
half-parts, weight 4000 kg), rectilineal or curvilineal strickling (moldin; a 
pipe-bend, weight 1000 kg), castings molded partly by means of skeleton | ns 
and partly by strickling (filter shell, weight 5000 kg) ete. are discussed the 
authors. A 3). 


SEM) Clinaclacelit 





G. L. CRAIG, SECTION EDITOR 


The Use of Charcoal in the Nonferrous Foundry. R. J. Kerrey. Trans ms 
American Foundrymen’s Association, Vol. 6, Feb. 1935, pages 1 190; 
discussion, Industria Meccanica, Vol. 17, July 1935, pages 619-621. ugh 
charcoal has many advantages. it also has disadvantages and whether or not vuld 
be used and where, depends on the type of melting unit and the furnace at) ere 
Charcoal can perform 3 definite and distinct functions, namely, prevent oxi of 
the metal; deoxidize the metal; or gas the metal. Various practices for rent 
types of furnaces are given and recommended, CEJ + 3a) 

Metal losses in Meltirg Brass and Other Copper Alloys. Mavurric: K. 
Journal Institute of Metals, Vol. 57, June 1935, pages 249-264 ince 
Copy No. 703). A study was made of losses occurring when such alloys : ling 
metals, brasses, and cupro-nickel are melted in crucibles in coke-fired pit Data 
were obtained both from trial runs and from production runs extendil ver @ 
long period. Total metal losses varied from 0.29 to 2.42%, depending on the 
alloy being made and on the shop. A study was also made of losses when melting 


in Ajax-Wyatt induction furnaces. The major loss was due to oxidation. Various 
fluxes and other addition agents were experimented with in attempting to reduce the 
oxidation loss. The method of melting finally adopted consisted of adding 2 |b. of 
charcoal after the heat was poured and then adding the next charge. When 
melting is complete and the heat is ready for pouring about’ % lb. of a mixture 
of salt and borax is added and stirred into the charcoal and dross, after whieh 
the dross is skimmed away. When melting a@ brass and using this practice the 
loss does not generally exceed 1%. FG (3a) 


Progress of the Aluminum Foundry (Les Progrés de la Fonderie d’Aluminium). 
Dumas. Bulletin de l’Association Technique de Fonderie, Vol. 9, No. 3, 
Mar. 1935, pages 86-91. Paper presented before the A. T. F., Jan. 26, 1935. 
Grain size of Al-Si alloys may be refined by the addition of alkali metals such 
as Na or K. Gases, especially H, may be removed from Al alloys by the addition 
of MnCle or double fluorides of Ti and K. Corrosion resistant alloys of Al may 
contain Mg and Mn, or Mg and Cr, Mg, Mn, and Sb. Borie acid is added to 
the molding sand to prevent oxidation of Mg rich alloys of Al. A long interval 
of solidification necessitates special attention to gates and risers. WHs (3a) 


Deoxidation and Degasification of Red Brass and Bronze. O. W. Exxis, J. W. 
Botton & E. R. Darpy. Transactions American Foundrymen’s Associ 
tion, Vol. 6, Feb. 1935, pages 160-172. Report prepared by the committee of 
the A.F.A. Nonferrous Division. Troubles of foundrymen would be largely eliminated 
in the nonferrous field if the metals did not react with the oxygen of the ait et 
form oxides and did not dissolve certain of the gases under which they stand in 
the molten state. Effects of 0, S and H are discussed. Fusion of alloys young 
reactive oxides in a reducing atmosphere, or in one containing 5 in general woe 
incipient shrinkage and oxidized metal, i.e. metal characterized by fractures mien 
to chocolate in hue. By earefully choosing the ingredients of the charge, by limi 
the formation of oxides during the first stages of melting, and by the = 
suitable fluxes, the proportions of reactive oxides in a given melt can be a (3a) 
regulated. 70 references. 
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MAKE HIGH GRADE ALLOYS—CHEAPER 






Time after time Hausfeld Furnaces have enabled 
metallurgists to produce high grade alloys, ferrous as 
well as non-ferrous, at substantial savings in cost. 
Thirty years experience in designing furnaces of varied 
types qualify us to render valuable assistance in turning 
out alloys of correct analysis and in duplexing metals 
for all industrial purposes. 


Tell us your problem 


i 
CAMPBELL - HAUSFELD COMPANY 


200-220 Moore St. Harrison, Ohio 
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Deoxidation and Degasification of Non-ferrous Casting Alloys. C. H. Loris. 
Transactions American Foundrymen’s Association, Vol. 6, Feb. 1935, pages 
152-159; Foundry Trade Journal, Vol. 52, Mar. 7, 1935, pages 173-174. 
Most of the difficulties ascribed to non-metallic elements can be traced to moisture. 
Moisture reacts with a large number of molten metals to form an oxide, that is 
either dissolved, suspended, or slagged off, and H, part or all of which may be 
absorbed by the metals. The ability of a metal to dissolve non-metallic elements 
will depend on the ability of that metal to dissociate them or to form soluble 
compounds with them. In practice it is becoming more generally accepted 
that atmospheres either neutral or slightly oxidizing to the metal or alloy 
in question are in the long run most satisfactory for melting. Schemes for 
eliminating the deleterious effects of non-metallic elements in non-ferrous castings 
are mostly dependent on such fundamental conceptions as the change in solubility 
of the non-metallic elements in metals with temperature, concentration, and press. 
ure, and furthermore, upon the change in solubility on the addition of other im 
purities. CEJ -+- AIK (3a) 


Deoxidation and Degasification of Yellow Brass. L. A. Warp. Tvansactions 
American Foundrymen’s Association, Vol. 6, Feb. 1935, pages 173-183; 
Foundry Trade Journal, Vol. 52, Jan. 31, 1935, page 89; Feb. 14, 1935 
page 126. In discussing deoxidation, the author reviews the effects of varioy 
elements present in yellow brass, such as Cu, Zn, Sn, Pb. The effects are al 
outlined of such deoxidizers as Al, Si, Mn, P, Li, Ca with regard to the forma 
of oxides that may be present in the melt. The conclusion is reached that various 
deoxidizers are unnecessary and merely confer fluidity on the melt. Under dega 
cation, the author gives 3 sources of gases in castings, namely, (1) gas retained 
in the metal going into the charge, (2) gas picked up during melting, (3) gas 
entrapped in the molten metal in the mold. It is coneluded that probably the best 
method of degasification is pouring the metal at as low a temperature as possible 
A table accompanies the paper which shows the results of various deoxidizers and 
varying pouring temperatures on the physical properties of the castings. 

CEJ +- AIK (3a) 


Manganese Bronze and Brass. Westey LamsBert. Metal Industry, Lond 
Vol. 45, Dec. 14, 1934, pages 567-572. See Metals & Alloys, Vol. 6, May 
1935, page MA 179R/8. HBG (3a) 


Sand Problems in a Brass Foundry. F. Howitt. Foundry Trade Jow 
Vol. 53, July 4, 1935, pages 9-13. Paper read before the Annual Confer 
the Institute of British Foundrymen. Moisture control, variation in grain 
recording grain size, overcoming core troubles, fully compressed sands, select 
a binder, dextrin oil binders, determination of metal pressure, blowing contro 
are discussed by the author. When molten metal comes into contact with 


gas is evolved as a result of the decomposition of the bond. This gas, tog r 
with the air already present, is expanded to two or three times its normal \ f 
by the rise in temperature. If the pressure of the gas becomes equal to or ¢ r 
than the pressure of the metal around the core, then metal will be dis) ] 
by gas and a “‘blow’’ will appear. The determining factor is the pressure « f 
metal and this may be taken as the product of the height of metal in the r 
and the density. Different methods of blowing control are considered. The r 
is illustrated by number of diagrams. AIK 
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‘Arm Suppy’ 


When you order a furnace or on oven, just 
add the words, ‘With Spencer Air Supply.” 
Your manufacturer will select the exact type 
and size of Turbo required for the best and 
most economical results and will provide 
for the location of the Turbo directly on or 
near the equipment, and ship as 2 unit ready 
for immediate operation. . No more 
long pipe lines; no more wasting of valuable 
space, or time. Noise and vibration will 
not have to be considered, for in Spencer 
Turbos they have been reduced to « mini- 
mum. ... . Spencer Turbos became a stand- 
ard for oil and gas-fired equipment because 
; of the simplicity of design, with wide clear- 
ences, light-weight impellers and only two 
bearings; a combination that insures reliable 
service over long periods Recent de- 
velopments include a line of low-priced 
single-stage Turbos up to 20 HP., the ““Mid- 
get” Turbos, 5 to % HP., and gas-tight and 
corrosion resistent turbos in all sizes. 
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checking their 
lii-itations. 


and microscopic analyses. 


isk your manufacturer or write 
us for the new bulletin 


May we help you? 


Great Lakes 


TURBO-COMPRESSORS 


MIDGET + SINGLE-STAGE + 
35 te 20,000 cu. ft. « to 300 HP 


ENC 


HARTFORD MULTI-STAGE 


* Boz. to Sibs 


$ 

bi 
SPENCER TURBINE COMPANY. HARTFORD, CONN. 
ese 


ER 


ab 
£ 


United Artists Building 





Technical Co-operation 


Foundry Metallurgist 


co-operate with your technical staff 
in the selection of foundry sands and 
refractories best suited to your par- 


We supply complete laboratory 
reports on our products, thoroughly 
values and their 
We have the most 
modern facilities for making physical 


Foundry Sand Co. 


Miners—Processors—Foundry Service 
Detroit, Mich. 


to 














P. B. SILLIMANITE WET PAT 
What some well-known users of Wet Patch for Ladle Linings Report 
IRON—Large shank ladle lined with P.B. Sillimanite Wet Patch lasted for 200 tons of iron. 


CAST IRON—For patching small ladles gave unusual long-life for long period. 


NICKEL—Forms a 34-inch lining in their 100-lb. ladles. Life is 7 to 1. Other materials used were dis- 
carded due to their short life. 


NICKEL CHROME ALLOYS—Using Wet Patch for ladle linings and also the linings of the funnels through 
which they run the metal from the ladle to the rotating mold. Gives cleaner metal and linings are very 
satisfactory. Some of these metals are poured at 3000° F. 


STEEL ALLOYS—Get 40 to 50 heats (4000 pounds) on a ladle with a 1 Ye” lining (rammed about a 
core) at a cost of $1.50 per ladle. Much less slag; no silicon pick-up; no cutting out at middle. Very 
well pleased with 50 heats as against 6 or 7 on other linings. 


Due to its high refractoriness, negligible shrinkage, and stubborn resistance to slag 
attack, P. B. Sillimanite Wet Patch gives excellent results when used to patch crucible 
furnaces, electric furnaces, etc. 


Tell us what you want to accomplish—we may be able to offer some helpful sug- 
gestions. 


All P.B. 


ite made by 


Silliman- 
The 
Chas. Taylor Sons 


Company _ carries 


CINCINNATI, OHIO 





this trade-mark. 
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with 
SONITTEP INSULATION CEMENT 


SAVE :—|0% 
INCREASE :—refractory life 5% to 15% 


GEORGE F. PETTINOS, INC. 


1206 Locust St., Philadelphia, Pa. 


[a cement for every purpose | 


i 








For efficient melting and refining of all 
kinds of Ferrous Materials by either basic or 
acid process—including Alloy Steels, Tool 
Steels, Forging Steels, Steel and Iron Cast- 
ings. Built of any capacity required, from 
1, ton to 100 tons, and for open-top, chute, 
machine, or hand charging. 





AMERICAN BRIDGE COMPANY 


GENERAL OFFICES «+ PITTSBURGH, PA. 
OFFICES IN THE LARGER CITIES 
Pecific Coast Distributors: Columbia Steel Co.. San Francisco 
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to 30% of ol consumption 





Export Distribsetor: United States Steel Products Co.. New York 
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The Avonmouth Works of the National Smelting Co., Ltd. 
London, Vol. 46, Feb. 1, 
D. 8&8. 


Metal Industry 
1935, pages 141-143. An abstract of a paper read by 
Burwood before the Midland Metallurgical Societies Jan. 15. The major 
operations of the company are the production of Zn and H2SOQ4 as a by-product. The 
raw materials are Zn blende flotation concentrates from New South Wales ang 
Newfoundland which assay approx. 50-53% Zn and 30-32% S with small amounts 
of Pb, Ca, Fe and gangue. Radical changes in the process of elimination of S, 
the first stage in the metallurgy of Zn, have been made in the last decade and 
desulphurization is now conducted by direct sintering. For successful operation 
correct proportions of finished sinter and raw concentrate must be used. The pe. 
sulting mixture with 5.5% S is easily desulphurized to 0.3% and lower Percentages 
have been obtained. The SOe-bearing gases are utilized in the manufacture of 
H2SO, by the contact process. This section of the work is divided into three 
stages; (1) purification of gases, (2) oxidation or conversion of S02 to SO,, (3) 
absorption of SO... The furnaces used for distillation are of the Rhenish type, 
contain 384 retorts in 4 tiers, placed on either side of the furnace. The furnaces, 
divided into 4 sections each of which has independent controls for air and gas, are 
heated by producer gas using a regenerative system. The furnaces are charged by hand 
with crushed sinter and anthracite duff. The operating temperature ranges from 
1000° C. at the beginning of the cycle to a max. of approx. 1400° C. when 


distillation is complete. Each furnace is capable of producing 12% tons /day 
with a 91-92% recovery of the Zn charged. Meta! produced in the lat ‘part 
of each distillation requires further refining which is carried on in‘a coal | rever- 
beratory furnace with a capacity of 20 tons. This metal then assays 0.98-1.15% Pp. 
Additional equipment, recently installed, makes possible the production of Zp 


99.8-99.9% pure, which upon refining is over 99.9% Zn. HBG (8a) 
Propeller Manufacture. 


Wm. Asucrort. Metallurgia, Vol. 12, Aug. 1935, 
pages 107-110. 


Describes manufacture of large propellers from Cu-base alloys, 
JLG (8a) 

Midland Metallurgical Societies Open Discussion on the Production of Brass Ingots, 
Metal Industry, London, Vol. 45, Nov. 2, 1934, pages 411-412; Noy. 9, 1934, 
pages 444-445, 451. First meeting of Birmingham Local Section of Institute of 
Metals held Oct. 25, 1934 was in the form of an open discussion. G. L. Bailey’s 
discussion was based on (1) The particular qualities desired in ingots and (2) how 


best to secure these qualities in practice. Under (1) were considered (a) /Othness 
of surface, (b) internal soundness and (c) fine-grained equiaxial crysta ructure. 
Under (2) were included suggested means of obtaining (a) smoothness urface, 
(b) the avoidance of oxidation during pouring, (c) soundness and (d) ination 
of shrinkage. He indicated the advantages and disadvantages of the Dury rocess, 
which method he recommended for use. Genders discussed columnar st re as a 
possible source of cracking during the breaking down of ingots. He inted 
out the false economy of the use of cracked molds and indicated that 1 more 
scientific technique in casting Cu molds should be more generally \ Other 
factors considered were thickness of an ingot, vibration of the mold, g tem- 
perature, and heat flow in molds. G (3a) 


Cc. H. HERTY, SECTION EDITOR 


Colloidal Physical-chemical Methods of Separation of Slag Inclusions {\iminated 
from Steel, from Carbides. S. M. Gurman, P. A. Repinper, M. D. Sut’yas, 
M. E. Lipec & M. M. Rimsxkaa. Dokladui akademii na SSSR, 
New Series, Vol. 3, Feb. 11, 1935, pages 308-311. In Russian. Gern summary 
on page 312. Detailed descnptions and discussion of a method for ition of 
slag inclusions eliminated from steel with 0.3-1.0% C, from C (graphit iginating 


upon decomposition of the carbides with a neutral CuCl.2NH¢Cl s: , by 3 


selective dispersion and peptization of graphite in aqueous alkaline tions of 
tannine or Na-alizarin sulphonate. The method has the advantage o/ ving the 
slag inclusions entirely unaffected so that their crystal structure and « chemical 


composition can be conveniently determined. IRS (3b) 


Behavior of Gray lron Castings Between 650° and 800° and the influence of 
Silicon (Comportamiento de la fundicion gris entre 650° y 800° e in‘uencia del 
silicio). E. Jimeno & A. Moporterr. Anales de la Sociedad Espaiola 
de Fisica y Quimica, Vol. 33, Mar. 1935, pages 279-296. The juence of 
heat treatment between 650° and 800° C. on gray iron castings © different 
silicon contents (1.04, 1.52, 1.94, 2.59%) was studied. Twelve diagrams show the 


changes of hardness with the different temperatures at the different times. The 
changes are followed on 60 micrographs. In all annealings it was observed that 
the decomposition of FesC is stronger the longer the annealing and the higher the 
temperature. In all cases the pearlite tends to acquire a globular form. A close 
relation was found between combined carbon, hardness and microstructure, the Si 
having no influence on the hardness because of the small amounts used. FRM (3b) 


Molding of a Cylinder Cover without Use of Core Support (Herstellung eres 
Zylinderdeckels ohne Verwendung von Kernstiitzen). F. VoGELsanc. Grtesseret, 
Vol. 22, Aug. 2, 1935, page 387. The method has the purpose of avoiding use 
of core supports to obtain a dense casting. Ha (3b) 


Some Practical Data on Refining Ferromanganese Containing Carbon. U. D. 
Nrixonorr. Metallurg, No. 5, May 1934, pages 70-82. In Russian. The 
method of obtaining low C ferromanganese from high C ferromanganese is described. 
Ferromanganese containing 7% € and ferrosilicon are mixed in proportion 2:1 
and melted down in electric are furnace. Then the refining is done for removing Si. 
The refining slag is removed several times and is built with a Mn ore and lime. 
The finished ferromanganese contains 0.6-1.0% C; 60-70% Mn; 1.5-2.0% Si; 
0.1-0.3% P. VK (3b) 


Influence of MgO Addition to Calcium Slags on Their Leaching Characteristics by 
Soda. G. K. MacarsHak. Legkie Metalli, May 1935, pages 22-27. In Russian. 
CaO, AloOs, SiM2 and MgO which were almost chemically pure were fused in & Frees 
at 1500°-1700° C. The fusions were leached for one hour at 75° and 95° © 
in soda solution. Figures obtained on 33 melts are given indicating that 
addition to Ca0-Al203 slags leads to formation of Mg spinel and melilite ro 
in NasCO3 which leads to considerable Al2O3; losses in leaching and to the forma : 
of silica compounds insoluble in soda leading to solutions with low Sis ar 
These results were checked petrographically. 
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MICROMAX 


POTENTIOMETER PYROMETERS 





A POINT TO BEAR IN MIND 


IN CHOOSING A POTENTIOMETER PYROMETER 


A potentiometer pyrometer is reliable because it measures 
temperatures by the balance method: unknown voltage repre- 
senting the temperature of the thermocouple is balanced by 


an adjustable standard voltage in the instrument. 


But the reliability of measurement cannot exceed the relia- 
bility of the standard voltage. To assume the standard to be 
reliable is to assume the measurement to be so. 


In Micromax long-scale instruments no assumption is made 
the value of the standard is checked regularly and auto- 


matically ... at intervals of less than an hour. 


ad 
iin 





Other L& N Products 


Micromax Round Chart Il 
dicating Recorders; Indi 
cating Controllers, and Non 
Indicating Controllers; Port 


able Pyrometers. 
e 


Triple-Control Hump Hard 
ening Method ends pitting, 
scaling, decarburizing; gives 
exact structure for long life 
Homo Tempering Method 
nae oe higt produ tion i 


eithet one oT dense loads 


LEEDS & NORTHRUP COMPANY 
4925 STENTON AVENUE PHILADELPHIA, PA. 
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NOW IS THE TIME 








IRTHITE Tools on this job opened 

the way to new possibilities, un- 

believable results—the part is a cast- 
iron dog drum that is turned, faced and 
grooved in a Potter & Johnston Automatic 
Turret Lathe—85 pounds of metal re- 
moved in 11 minutes! Accuracy, speed and 
low costs are just three outstanding gains 
which you, too, can have if you use 
Firthite. 7 


Firthite Tools offer remarkable econo- 
mies—solve your metal-cutting problems. 
Longer tool life resulting in less tool cost 
—smoother finishes resulting in a better 
product—will add to your savings, too. 
Whether your work calls for turning, bor- 
ing or milling—soft or hard materials— 
Firthite will offer you better performances 
—reduce manufacturing costs. 


Firthite Sintered Carbide Cutting Tools 
are available in Standard Styles and sizes. 
Our Firthite Blue Book—just published— 
describes them fully. If your requirements 
call for tools of a semi-special nature, we 
can supply you. 


Now is the time—cut faster with Firthite 
and you will cut your costs. 


FIRTH-STERLING 
STEEL COMPANY 


General Offices and Works: McKEESPORT, PA. 


Branch Warehouses: 
NEW YORK HARTFORD PHILADELPHIA DETROIT 
CHICAGO CLEVELAND LOS ANGELES 
~ 
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4. WORKING 


New American Sheet Mill. Metal Industry, London, Vol. 45, Noy. 2 1934 
pages 421-422. A description of the new plant of the Flemin Lead (o. _ of 
Long Island City, N. Y. which began operation July 1, 1934. The melting equip. 
ment is an oil-fired pot of 15,000 Ib. capacity. This is supported on the brick 
work of the combustion chamber around which is an insulating jacket of sil-o-ce] 
brick. The rolling mill and accessory equipment are described. HBG (4) 


RICHARD RIMBACH, SECTION EDITOR 


Installation and Care of Roller Bearings in Rolling Mills (Ausfiihrung und 


Bewahrung von Rolleniagern, Bauart Schépf, im Walzwerkshau). A. Scuép: 
Stahl und Etsen, Vol. 55, June 13, 1935, pages 648-653. Desig oll 
bearings for strip, shapes, and wire rod are described SE (4a) 


Installation and Calculation of Roller Bearings in Rolling Mills (Ausfiihrung und 
Berechnung von Rolleniagern im Walzwerksbau, Bauart Kugelfischer), H. Scuuyz 


Stahl und Eisen, Vol. 55, June 6, 1935, pages 616-623. Cylindrical an could 
roller bearings, especially for heavily loaded two-high mills are described. wit) 
details of roll design and lubrication. SE (4a) 


4b. Forging & Extruding 


A. W. DEMMLER, SECTION EDITOR 


The Manufacture and Testing of Steel Forgings. W. H. Harrrerp an 
actions Institute of Marine Engineers, Vol. 47, June 19, 1935 137 
140; Discussion pages 140-143. Lecture to the Junior Section of t! 
of Marine Engineers, Mar. 1935, discusses killed, rimmed, semi-killed ay 


steel ingots, soaking and forging of steel ingots. Typical microstn 
shown. The analyses and important physical properties of 18 forging ar 
tabulated. (4h) 


Lead Extrusion. Electrician, Vol. 115, Aug. 2, 1935, page 148. M 
the continuous extrusion of pipe to any length is deseribed. Uniform 
output and the elimination of flaws such as pin-holes, dross, splits 
seams and other imperfections are featured. Plain Pb and other econ oys 
such as Pb-Sn and Pb-Sb can be _ used. (4b) 


Manufacture of Steel Forgings. T. M. Service. Metal Treatme) ] 
Summer 1935, pages 76-81; Jron & Coal Trades Review, Vol. 131 t. 6 
1935, pages 347-349. For high-class forgings, ingots with minimum s ition, 
as free as possible from non-metallic inclusions and free from ‘‘cor: osts’” 
(carefully cooled) are necessary. In reheating, adequate time must b owed 
Diagrams are given showing the rate of temperature rise in the center ingots 
from 20” to 60” in diam. The best rate of heating in hours is give Bailey 
as 1/120 of (diam. in inches)?. The methods used in forging an i liate 
shaft, connecting rod; crank webs; six-throw crankshaft: boiler drun ul 
illustrated by sketches. JCC + (4b) 


4c. Cold Working, including Shearing, 





Punching, Drawing & Stamping 


Note on the Use of Back Pull in Wire Drawing. P. M. Muetter. // ire @ 
Wire Products, Vol. 10, Sept. 1935, pages 419-426. The practical application 
of back pull to wire drawing is discussed; its effect is to reduce the pressure with 
which the metal may be crushed to a new size, thereby lowering parasitic friction 


and improving the inherently low die efficiency. . Proper determination of back 
pull may result in a power saving of 25% and will lead to longer life of die and 
reduction of maintenance costs. A few examples from practice are given. Ha (4¢) 


4d. Machining 


H. W. GRAHAM, SECTION EDITOR 


Machineability of German and American Structural Steels (Zerspanbarkeit deutscher 
und amerikanischer Baustahle). A. Watuiicus. Stahl und Eisen, Vol. 5%, 
May 30, 1935, pages 581-585. A series of German and American alloy carburizing 
and oil quenching steels were tested for machineability in roughing cuts. The 
curves for the life of the tools vs. cutting speed were very similar for the German 
and American steels. There was a uniform relationship between the Brinell hardness 
and the cutting speed at which the tool failed in an hour. Only 2 of the steels, 
one an American SAE 4615 and one a German ECN steel (.13% C, 3.6% Ni, 
72% Cr) showed better than average machineability. The Brinell hardness may 


be considered as the simplest criterion of machineability for structural steels 
SE (4d) 
Factors which Influence Car Wheel Turning. Davin Rostnson. Rarlway 


Mechanical Engineer, Vol. 109, Sept. 1935, pages 878-381. Economical 
turning of modern, hard-rimmed car wheels is discussed; toughness and hardness 
of the wheel thread, depth of cut, amount of feed and cutting speed as influenced 
by material of the tool are described and practical data from experience givel ir 
curves. Only the best Co steels, properly heat tre ated and ground to correct shape 
are considered to give satisfactory results. Ha (4d) 
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STABILITY 


OWHERE in industry is STABILITY a 

greater asset than in the production of 
SZobae pb ato ME-)4-\-) OamM We al-ba- Mb aahbt-) aR el-ME-b 4-00) 0h alo) Mie) an 
(er babb 4-4 ales aM) Mi ol-bu-lesabal-) Mie) wb aal-id ales (- Mas) Moast-T er 
ity, for the production of flawless steel is a 
able? 0G amt-) o1-1os €-¥6b-4-1o UME 0) wolel-\-\- BMD cal-5 a MMR or- b abate) ame of- 
trained to it in a day. 














Back of every ASCO Special High Grade Forg- 
ing Billet is. the stability that results from 
nearly a half century’s devotion to the perfec- 
fakes ato) ae de} acp bale M-14-1-) Oi d-fol ab ablott- bali bale W-baat-t-t at 
be a-bhat-to M@- bale Zeya eb ale mM dele(-3aal-> am delk dal-B-t-baal-E-s ate! 
—to produce the finest forging steel... wor- 
thy of the name ‘‘ASCO.”’ There is an ASCO 


steel to meet every specific requirement. 
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arbon, Chrome, Chrome Molybdenum, Chrome Nickel, Chrome Vanadium, Molybdenum. Nickel, Nickel Molybdenum, Vanadium Billets and Slabs. 
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The Foxboro Potentiometer 
Recorder: 


|.—is adjusted to an accuracy of 1/4 of 1% of 
scale range and a sensitivity of 1/5 of 1%; 
2.—makes clear, legible records on a chart 12 
inches wide: 
3.—is simple mechanically as well as electrically 
—requires no skilled attention; 
4.—in construction is the finest that skilled labor 


and many years of experience can produce; 


i 


5.—is available in a complete choice of models 
and ranges, to meet your individual require- 
ments ; 
6.—is distinctively different in design, yet old in 
proved fundamentals. 


igure with you on your 
requirements? 


May we 





The Foxboro Company 


Mass. o. a. 


20 Principal Cities 


54 Neponset Ave. Foxboro, 
Branch Offices in 








= BR ge) 4z)0).00 


= PYROMETERS 


Hl 





|e THE FOXBORO COMPANY ¢ FOXBORO, MASS. « 








to 


~ 


10 





5. HEAT TREATMENT 


O. E. HARDER, SECTION EDITOR 


Deformation Accompanying Heat Treatment of Cold Worked Metals 
Déformations Accompagnant les Traitements Thermiques des Métaux 
Maurice Bonze.. Comptes Rendus, Vol. 201, Aug. 5, 1935, pages 
Alloys studied consisted of pure Cu, pure Ni, solid solutions of Fe-Cr, austenite 
of Cr-Ni-Fe and Fe-Mn and 2 phase alloys of Al-Cu and C steels. Cylindrical] 
samples were cold worked by torsional stress, hung vertically in a furnace and observa 
tions made of deformation during thermal cycles of heating and cooling. Graphs 
show the effect of varying the initial torsion on the resulting deformation occurring 
which is characteristic for studied. FHC (5) 


(Sur les 
Ecrouis). 
394-396. 


on heati each alloy 


5a. Annealing 


Recrystallization of Pure Aluminum (Sur la recrista!lisation de |’aluminium pur). 
JEAN CaLvetT, Jzan-J. Trittat & M Pat Comptes Ri. 
Vol. 201, Aug. 12, 1935, pages 426-428; Journal du Four Electrique. Vo 


14, Aug. 1935, their earlier (Comptes Re 


ILOSLAV 


page 282. Authors continue work 


Vol. 200, Mar. 18, 1955, pages 1037-1039; Metals & Alloys, Vol. 6, July 
1935, page MA 280) by X-ray studies on reerystallization of Al in relatioy 
purity. Exceptionally pure Al, 99.9986%, was used containing 0.0002% Fe. 


0.0009% Si and 0.0003% Cu. IDG FHC (5a) 
The Bright Annealing of Non-Ferrous Metals. W. Wirt Younc. Gas 1e- 
Record, Vol. 75, Apr. 27, 1935, pages 409-411, 414. Description of production 
partially combusted gas for bright annealing of Cu, Ni, and non-Zn-! ing 


metals and 


yn-ferrous alloys. VVK i) 


Sb. Hardening, Quenching G Drawing | 


New Method of Hardening High-Speed Steel Hack-Saw Blades. J. Tr: I 
Vetal Treatment, Vol. 1, Summer 1935, pages 100-101. Deseriptior of \ 
tus for holding hack-saw blades under tension and heating for air-harder v 
passage of electric current. Temperature is indicated by expansion of blade 
tortion of blades and overheating of teeth are avoided, and ends, held by 
remain soft. Separate annealing operation for ends is thus avoided. IC ) 

Heat Treatment in Magretic Fields. G. A. Ketsaty. Bell Labor 
Record, Vol. 14, Sept. 1935, pages 26-28 Magnetic properties of n 
materials such as ‘“‘perminvars’’ and ‘‘permalloys’’ were found to be cons y 
superior if they were subject to magnetic fieids during heat treatment. M m 
permeabilities of over 140,000 could be obtained in this manner. A few 
of applying this method to magnet steels are described. Ha ) 

Heat Treatment of Metals Used in Aircraft. Horace C. Knerr. Aero /] st, 


Vol. 27, July 1935, pages 22-24. Strength of forgings, bolts and engine | 

required to be only 150,000 Ibs. /in.* thus permitting heat treatment ir 

finished condition and final machining is undertaken with minimum trouble to 
surface or distortion. A special furnace is required to heat treat aireraft par nd 
description and photos are given of the furnace. The parts are suspended he 
furnace vertically and the quenching tank placed so as to be directly uw e 
door. The parts are quenched vertically thus eliminating distortion due t eat 
treatment and quench. The ductility is more critical than the tensile value it 
is usual to heat treat to 10-15% higher tensile provided the minimum elo on 


value can be met. 
for thinner material 


The Army and Navy specification will accept a lower elongation 
because after identical heat treatment thin samples show very 


much smaller elongation values than thick samples of the same tensile strength. 
WB (5b) 

Quenching Wheel Tires in Oil. M. Aronovicn & A. Burtxoy. Stal, Vol. 
4, Sept.-Oct. 1934. pages 45-51. In Russian. Wheel tires immediately after 
rolling were either given a limited water quench (40-70 sec.) and drawn at 540°- 


drawn. The macro and microstructure of the oil 
quenched tires were slightly though not significantly more homogeneous than of 
water quenched. The Brinell hardmess at the edge of the tires was 7 units 
ereater than in the center for water quenched tires and 1% units greater for oil 
quenched tires. Contrary to expectation the oil quenched tires did not have better 
mechanical properties; in fact impact resistance was less than for the water 
quenched tires. HWR (5b) 


580° C. or oil quenched and 


those 


The Different Methods of Case Hardening in the Electric Furnace. Fr. Knoors. 
Elektrowairme, Vol. 5, Sept. 1935, pages 226-229. Four processes of cas€ 
hardening are distinguished; (1) with carbon powder, (2) with “durapid,” a 
hardening paste, (3) in the salt bath, (4) in gases (nitriding). All methods give 


equally good results, their application depends on material to be hardened, its 
shape, its delicacy against deformation and general operating conditions in the 
plant. The paste method is particularly advantageous as it requires less space 
and less energy as the masses to be heated are less than in either the first oF 
third method: a temperature of 900° C. with the exclusion of air is required 
Salt baths permit obtaining a hardened depth of 2 mm, in 6 hrs. at temperatures 
of 300°-400° C. Nitriding requires about 550° C. in an ammonia atm., higher 


temperatures cause brittle marginal layers. The principal difference between nitriding 
and other ease hardening methods is that no intermediate treatment, as quench- 
ing and annealing is required. The piece obtained is not hardenable but naturally 
hard. The hard layer is about 0.1 mm. after 15 hrs. and 0.4 mm. after 50 hrs. 
The advantages of electric furnaces for these methods are discussed and operating 
data and temperature control briefly described. Ha (oe) 
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How the Wheelco System Operates 


Referring to above sketch: Between the coils ‘‘A’’ 
(which are attached to and move with tempera- 
ture limit set pointer ‘‘B’’) a current flows on a 
given wave length. The heat indicator carries the 
tiny flag ‘‘C’’ which, when it enters into the coil 
‘A,”’ changes the wave length on the same prin- 
ciple as turning the dials of a radio set. As a result 
a new wave length is set up, causing the rise in 
current of a vacuum tube, which in turn starts an 
electrical relay to function. 


should be in the hands of every man in- 
terested in temperature reading and 


control. 






The WHEELCO No Contact System of Temperature 
Control introduces a radio principle which does away 
with all mechanical devices in the control instrument, 
obviating the use of cams, gears, depressor bars, etc 


We offer a line of indicating—controlling pyrometers 
with the WHEELCO No Contact System of Control 
as low as $90.00. 


The WHEELCO Limitrol is an entirely new instru- 
ment. It is an indicating pyrometer and a tempera- 
ture limit control that will operate an alarm and shut 
off the furnace, if desired. The Limitrol will func- 
tion with your present control equipment as a pro- 
tective device. It will shut off the furnace in case 
of broken thermocouple or the failure of your regular 
control equipment. The saving of one batch or load 
will often pay for its installation. Price $75.00. 


The Limitrol with automatic switch will automatically 
indicate the temperature every 10 seconds of as 
many as 39 thermocoupies, show a danger signal and 
act as a valve control or circuit breaker at any one 
of the 39 thermocouples which have reached the 
limit of temperature set. 










SEND 

FOR Please send 
YOUR o ~ book 
COPY Po Brvosmecs 
NOW Fo Plrrs 


|) Indicating Control 
Pyrometers 





THERMO CO 





INC. 


NTROL DEVICES | 


Limitrol 
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Electrical Installation for Bright Annealing (Une installation électrique de recuit 





a blanc). ALEXANDRE SevastopouLto. Journal du Four Electrique, Vol 
14, Aug. 1935, pages 289-292. Mechanical features and the results of operation 
f a Siemens-Pruefert installation for bright annealing of coils. The furnace is 
vertical and resistance heated Its particular feature is axial heating which 
vreatly improves the uniformity of the temperature throughout the heated mass by 
equalizing the action of the heating units located at the periphery. The furnace 
is used for heating only, cooling is effected in special cooling devices provided 
with water circulation. Coil container is placed in the furnace as a whole unit, 
heated as required and then removed to the coolers. JDG (6) 

Soaking Pits for the Blooming Mill at Dzerjinski Plant. B. Burranov & J 
KIESELHO! Domez, No. 6, 1935, pages 58-69. In Russian Mechanica! 
features of the regenerator type soaking pits installation used at this plant and a 
i mparison between it and the installations at Kuznetzk and Magnitogorsk 


, (6) 


Magnefer.. 
PRODUCT OF YA 
Researcn/ 


—an infused clinkered 
dolomite scientifically 
processed for the bottom 
and wall repair of basic 
open hearth and basic 
electric steel furnaces. 


BASIC DOLOMITE INCORPORATED 


HANNA BUILDING 
CLEVELAND, OHIO 


MAGNEFER SETS FAST + STAYS FAST 


MAGNEFER 


; 


MAWHINNEY, 


6. FURNACES, REFRACTORIES AND FUELS 


SECTION EDITOR 


Radiation Electric Furnace at the Saint-Ouen Plant of Fenwick Company (Le 
four électrique 4 rayonnement a I'usine de Saint-OQuen de la société Fenwick). 
Journal du Four Electrique, Vol. 44, July 1935, pages 249-250. Heating unit 


isthaiits a 
of furnace which consists of a horizontal cylinder terminating with 2 truncated 
cones is a graphite rod supported on both ends. Electric current of high amperage 
and comparatively low voltage passes through it heating it to ineandescence. The 
urrent is introduced only at one side (patented feature) which permits a special 
> construction to eliminate eddy currents and other losses so that the efficiency js 


US During charging the electrode is removed from the furnace. 
plant melts the charge of 
starting with a cold furnace and operating at 
is 4 em., length 1.2 meter. It is run at 
suming 2.5-3.0 kg. of electrodes and 700 kw. hr./ton. Particular advantages of 
the installation are simplicity of electrical equipment, high efficiency, and lack 
of carburization of the bath About a dozen of furnaces are now in in 
dustrial use JDG (6) 


Sturtevant 


REG. U.S. PAT OFF 


| 
CENTRIFUGAL COMPRESSORS 


A 100 kg. furnace 
Ni-Cr stainless steel in 25 minutes 
1750° €. Diameter of the electrode 

32-40 volts, 2500-3000 amperes con 


operating at the 


these 














| 
| 
These compressors are tionally quiet in operation. 
designed throughout to They provide constant 
exactly meet every require- pressure over complete 
ment for dependable, effi- volume range. 
| cient furnace operation. Pressures: % to 5 Ibs. | 
| They are simple, sturdy, Votumes: 50 ¢.£. 00 SOnWe. | 
accessible. They are excep- Write for complete data. | 
B. F. STURTEVANT CO., Hyde Park, Boston, Mass. 
Sales Offices in Principal Cities 
































‘ J 2500'F y 
KRANTHAL —aeor KANTHAL 
2400 F 
; —y 2370°F 
{ new super resistance alloy — RY | beinary Three Grades 
carries forward from the _ point | al . 
2200°F \-1 2462°F for electric furnaces 
where other alloys stop. lt pro- . . 
id >. - 2100" F and high temperature heat 
vides— KK Tt - . . . 
C BS r treating installations. 
Better Operating Efficiency ; -—— 2000" F ; 
Longer Life s *0 : z z) A 2372°F for industrial use and 
: x | d , higher 
: : omestic appliances — higher 
than nickel-chromium alloys. Se “ = Fleer app 
Lorn < | @i temperatures, longer life. 
se < < f 
Where KAN! — 1 eer D 2100°F has longer life at 
1ere ANTHAL is “too good” we urge ° » ss ; 
the use of Jelliff’s nickel chromium alloys K A N T ii A L equivalent temperatures, and 
which we make in all standard grades in . ; "Os lan nicke 
wire and ribbon form, also manganese, LEADS lower in a ul 
monel and special alloys. AT 2460° F chromium alloys. 
A 
THE C. 0. JELLIFF MFG. CORP. SOUTHPORT. CONNECTICUT 
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MANVILLE, 22 E. 40th Street, New York City. ( ) Johns-Manville Industrial 
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Misco “Centricast’’ boxes are available in 
whatever alloy analysis is dictated by op- 
erating conditions—the alloy that will ren- 
der the longest life per dollar of invest- Or 


ment... Round boxes always last longer. 


Heat and Corrosi 


Centricast’ Carburizing 
and Annealing 


on Resistant Alloys 






Boxes 





; 


1aticr n ) ‘‘Centricast”’ res %t e sent « request 


MICHIGAN STEEL CASTING COMPANY 


; 


d’s Pionee Producers of Heat and Corrosion ‘Resistant {ilo 


1981 GUOIN STREET, DETROIT, MICHIGAN 





 —=—_—. 
Electric Melting Practice. A. G. Ropretre. J. B. Lippincott Company, Phila Reactivity of Carbonaceous Materials in Electrothermic Processes. S 
phia, 1935. Cloth, 6 x 9 inches, 324 pages.” Price $7.50 MAXIMENKO. Domes, No. 6, 1935, pages 44-47. In Russian. R y of 
fhe author is chief metallurgist of Birmingham Electric Furnaces, Ltd. and coke can be increased by adding K or Fe or decreased by AleO, and SiO. ions, 
naturally has a highly favorable point of view toward electric melting. At times as it was stiown by the work of previous investigators the references to \ are 
this verges upon propaganda and some electric melting applications are described in ¢ given. Most of it was done below 1600° €. In the present work the ten ature 
terms that might I the reader to think that their economic status is more range around 2000° C. was studied. Ash determination in coke packing ot rode 
fully settled than is actually the Ase However, if one takes it for granted that graphitization furnace after the completion of a run showed a deerea ash 
melting is the proper method—-and in a large majority of the cases dealt content from 12.74% on the outside to 0.41% near the center of 1 ace 
wit this 1s sO—very useful and practical information on the operation of thé Analysis of the ash is not given but its volatilization is clearly show k tal 
electric melting processes will be gained from the book preparation of CaCe with coke containing 0.5% Fe and with pu la 
rhe design of furnaces is discussed only insofar as is essential to an under pronounced increase in carbide content. (6) 
standing of their operation, the author sticks to his subject. Only those furnaces 
of resent > rej tili ‘ dealt th j ‘ tai { ) ference 
saith mtn $ eg gr om "cr © ~. ‘ te ay ragged ke agate. Mag Construction and Use of Induction Furnaces for Steel Making (Ueber lie Bauart 
Ae , und Anwendung des kerniosen Induktionséfens im Elektrostahibetrieb). I. PO.z- 
methods not now in use taking the past tense and but brief description ’ . Th : ote i See re ines a 
The book is not only up-to-date, but, for an English book, contains an astonish- ; GUTER. Stahl und Eisen, Vol. 59, July 18, 1955, pages (13-41% pou 
: ‘ . , : 1-ton and 1-ton induction furnaces which have proved practical and mical 
ing amount of information on American practice Several important German investi , , ; : 
for steel melting are described. They are especially well adapted for steel 
gations are summarized in helpful fashion Sibi: -diahies ta lt soar cies” eral Aantal te an 
Processes for electric melting of wrought steel, cast steel, cast iron and the ne Gaver alloy losses, and have also become Indispensavi a 
non-ferrous alloys are described concisely, but usually quite adequately, with many Conny. >. 
details that ean only have been gained from considerable operating experience. a 
Methods of lining furnaces receive due atttention. The metallurgy of the processes Waste-heat Boilers in Open-hearth Practice. tron & Steel Industrial Research 
described is well explained. In several cases where the classical explanation of a Council. Jron & Steel Institute, Special Report No 10, Sep 1935, 
phenomenon has been shown to be incorrect or at least doubtful, Robiette discusses 73° pages Section A is a brief introduction in which it is stated tha is is 
the matter with good discrimination. the second report of the Open Hearth Committee. Section B gives 4 on an 
The book is clearly written, and will be understood by the average high-grade accurately recorded trial of a waste-heat boiler. The trial was on a bo uusiig 
furnace operator, to whom, as well as to the metallurgist, it will be of practical gases from a 50-ton basic open-hearth furnace. The furnace Was ope! | with 
assistance: It’s a worth-while volume H. W. Gillett (6) -B- producer gas The boiler was of the fire-tube type containing 350 tul ving 
an external diameter of 2”. The length between the tube plates was | t. and 
Construction and Use of Large Induction Furnaces (Bau und Betrieb grosser the diameter of the shell was 9 ft. The average gas inlet temperature was 850° F. 
kernioser Induktionséfen). F SARDENHEUVER. Stahl und Eisen, Vol. 55, and the outlet temperaiure 432° F. Steam at 141 I|b./in and 475° FP. Was 
Aug. 1, 1935, pages 821-825. Gives layout and performance of a 4000 kg. in generated. In Section C the economics of waste-heat boilers are discu It is 
duction furnace and discusses advantages ar disadvantages of induction furnace shown that appreciable, although not extravagant, savings can result from the use 
melting for various types of steel. SE (6) of waste-heat boilers in certain plants and that in other plants ) Wiig will 
result from their use. Section D—Notes on the Design, Installation and Operation 
Laboratory Electric Furnace for Very High Temperatures (Four électrique de of Waste-heat Boilers, A. F. Wesner, deals chiefly with design and reasous 
laboratoire pour les températures tres éleveés). Henri Grorce. Journal du for using boilers of a particular type. An example of calculating a boiler siz 
Four Electrique, Vol. 44, Aug. 1935, pages 285-289. Graphite coil is inserted and design is given. Section E is a historical summary of waste-heat boiler pre 
within a thin walled graphite cylinder with which it is electrically connected at tice. The publications on waste-heat boilers are briefly reviewed. 27 ' beer 
ne end and serves as the resistor for the furnace Current is admitted both to JLG (4) 
the coil and to the cylinder on the opposite sides through carbon contact blocks 
— a a = my eng . eee © : pone celieegp — First Electric Arc Furnace in North Africa (Le premier four a arc industriel = 
gg = Bo iy or agertage ~-Hharemsecr oe ae oe ae ee 8 oo Afrique du Nord). Journal du Four Electrique, Vol. 44, Aug. 19, pages 
rhe furnace can be easily operated at 2000°C, either under vacuum of “ote 283-284. A one ton steel melting furnace was installed at Oran. joa (6) 
JDG (6) 
10 


Design of Diffusion Gas Burners. V. F. Kopyrov & V. K. Ivanov. Dome 


No. 6, 1935, pages 72-75 In Russian. Theoretical considerations, and an ex 

ample of burner of the diffusion type a pplied to forging furnaces to prevent 

Calling (0) 
~ 
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Firing Furnaces with Pulverized Fuel. Jron & Coal Trades Review, Mc 
131, Sept. 13, 1935, page 385. Experiments with a 12 ton air furnace using 


‘ : the nt 
igh grade coal for pulverizing were successful so that all furnaces ae plat 
e fel Ha (®) 


will be modified for this kind o el. 
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7. JOINING 


Ja. Soldering & Brazing 


C. H. CHATFIELD, SECTION EDITOR 


Penetration of Steel by Soft Solder, L. J. G. van Ewiyx. Engineering, 
Vol. 139, Mar. 22, 1935, page 317; Heat Treating & Forging, Vol. 21, Mar 
1935, pages 121-124; Steel, Vol. 96, Apr. 8, 1935, page 24. Paper read befor 
the Institute of Metals. See Metals & Alloys, Vol. 6, Sept. 1935, page MA 


262R/5. VSP + MS (7a) 
Special Atmospheres for Heat Treatment. C. L. West. Heat Treating & 
Forging, Vol. 21, July 1935, pages 334-337. Same as Jron Age, Vol. 135, 


May 16, 1935, pages 18 22, 86. See VUeials & Alloys, Vol. 6, Oct. 1935, page 
MA 401L/8 MS (7a) 


Brazing with Silver Solders. Roserr H, Leacun. Welding Journal, N. Y., 
\ 13, Dec. 1934, pages 23-27; Steel, Vol. 95, Nov. 12, 1934, pages 29-32, 60 
lab and diagrams of composition, melting points, physical properties and con 

ivity of Ag solders. Table given of low melting point Ag alloys. Practically 
all ferrous and non-ferrous metals and alloys with melting point above 1300° F 
ean be soldered with Ag solder which is easily melted and flowed into the joint 
it a low temperature thus giving minimum heat effect on the parent metal. The 
amount of Ag solder required for a joint is less than with base metal solders. 


(he Ag solder bond in brass, Ni-silver, Cu and stainless steel is shown in micros 
lensile strengths of 40 to 60 thousand lbs./in.? obtained with 6-34% elongation 
Some tests on fluxes are reported. MS + WB (7a) 


7b. Welding & Cutting 


E. V. DAVID, SECTION EDITOR 


» Welding of Chassis Frames. H. S. Bavister. Sheet Meta 
\ June 1935, pages 395-396. 


l Industries 
Condensed from a paper read at the Symposium 
Welding of Iron and Steel. A discussion of the use of the Sciaky welding 
n in which high pressure is applied and drops off as the welding current is 
hed to be re-applied with the cutting off of the welding current. This gives 
ng action on the finished weld. AWM (7b) 


lern Resistance Welding. P. W. Fasster. Automobile Engineer, Vol. 


2 sept. 1935, pages 327-328. Advantages of butt, flash, spot and projection 
W g in particular for quantity production in the automobile industry are 
i ed Ha (7b) 

nomical Welding Procedure. in the Shop. Harotp Verson. Welding 
J ul, N. Y., Vol. 14, July 1935, pages 8-9. Machine construction by welding 
pr , design and machining problems are discussed in the text. WB (7b) 


Welding on Bridges (Schienenschweissung auf Briicken). WartrrMann. 


Or fiir die Fortschritte des Etsenbahnwesens, Vol. 89, Oct. 15, 1934, 
pa 77-384. Mathematical treatment of the longitudinal stresses in bridges 
ir iting rails with welded joints. Various cases are calculated and the stress 
di ion is clearly shown in 9 illustrations. WH (Tb) 


ling of Steels of High Strength (Das Schweissen von Stahlen grosser 
Festiskeit). K. L. Zeven. Technische Mitteilungen Krupp, Vol. 3, Aug. 


19 pages 176-188. The difficulties of welding C and alloy steels encountered 
ir and are welding by changes in the material are explained and tests 
de The development of steels insensitive to welding is discussed. Mn 

th higher C content can now be are welded. Ha (7b) 


Chemical Composition of Welding Rods and Its Change in the Welding Process 
(Die chemische Zusammensetzung von Schweissdrahten und ihre Verénderung bei 
der Schweissung). K. L. Zeyen. Technische Mitteilungen Krupp, Vol. 3, 


Jun ‘35, pages 112-125. The importance of suitable chemical composition of 
the ling rod for the quality of the weld is pointed out and the standards of 
com) on adopted by the German State Railways for gas fusion and electric 
weld ven in a table. Experiments are described for greatly increasing the 
mechanical properties of a weld by proper composition of the coating of the 
elect: with deoxidizing substances which gasify in welding and create a pro 
tectiy tmosphere around the are. Procedure most favorable to satisfactory welds 
(one more layers) is discussed, and micrographs show the structures as influenced 
by w ng rod composition and procedure. Ha (7b) 


Welded Steel Frames for Marine Engineers. C. H. Stevens. Tyransactions 
Institute of Marine Engineers, Vol. 67, Part 2, Mar. 1935, pages 39-52, 
dis ton, pages 52-59. Paper before the Institute of Marine Engineers, London, 
Feb. 12, 1935, deals with the design and production of welded steel frames for 
marine oi] engines of the 4-stroke type for main and auxiliary purposes. The 
method of construction in which primary loads are not transmitted through the 
welding is explained and its application in the designs illustrated. A description 
is given of 3 types of frames as actually constructed for main engines, together 
with line drawings and photographs of the frames in various stages of construction. 
Some auxiliary engines are also described and illustrated in order to show the 
general adaptability of the method of design to varying sizes and types of engines. 
The advisability of separate cylinder water cooling jackets is mentioned and means 
Suggested for such arrangement. The question of removal of the crankshaft for 
repair or renewal is discussed particularly in connection with welded steel frames. 
A large scale model was put together during the meeting to demonstrate how the 
Plates are cut and fitted. The steel used in these frames is of 24-28 tons/in.? 
tensile strength with a yield point of 14-16 tons/in.* and an elongation of 25% 
in 8”. The C content is low vot exceeding 0.15%. This quality of steel is ex- 
cellent for electrie arc welding. The materia! weight savings obtained are stressed 
See also Metals & Alloys. Vol. 6, July 1935, page MA 286L/4. WH (7b) 
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A Welded Kettle that 
STANDS the PRESSURE 

















Welded with MONEL METAL 
Arc Welding Wire 


HE above kettle is 48” in 

diameter, 72” deep—and 
made from 5/16” thick hot- 
rolled Monel Metal plate, 
with flanged and dished 
heads. 

The longitudinal and the 
circular seams are welded... 
with a 5/32” diameter, Num- 
ber 130 Monel Metal Arc 
Welding Rod. 

Amperage ordinarily used 
on a job such as this—about 
140 to 150. 

This kettle is manufac- 
tured by International Con- 
veyor & Washer Corpora- 
tion of Detroit, Michigan. 
Equipped with a Monel 
Metal shaft and agitator, it 
serves in the processing of an 
organic product ultimately 
used in the automotive 
industry. 

Where color of the prod 
uct is a consideration, such 
processing kettles are usually 
built of pure Nickel 
also welded. 

Write for fully illustrated 
folder “Welding of Monel 
Metal and Nickel.” 


\ 

















INCO WELDING RODS 
and FLUXES 
for PURE NICKEL 


Oxy -Acety!ene ‘ No. 41 Nickel 
Gas Welding Wire. 
Metallic Are. . . INCO Nickel Me- 


tallic Are Welding Wire No. 31 
Carbon Arc . . . INCO Nickel Cat 
bon Are Welding Wire No. 21. 


for MONEL METAL 


Oxy-Acetylene . . No. 40 Monel 
Gas Welding Wire. For flux see 
* below 


Oxy-Acetylene . . . No. 43 Silicon 
Monel Gas Welding Wire 

Metallic Are INCO Monel 
Metal Are Welding Wire No. 130 

Carbon Are . . . INCO Monel Car- 
bon Are Welding Wire No. 20. 


for INCONEL 


Oxy-Acetylene . No. 42 Inconel 
Gas Welding Wire. For flux see 
** below 


Metallic Are Inconel Metallic 
Are Welding Wire No. 32. 
for NICKEL-CLAD STEEL 
(for welding of Nickel side) 

Oxy-Acetylene . No. 41 Nickel 
Gas Welding Wire. 

Metallie Are INCO Nickel Me- 
tallic Are Welding Wire No. 31 

Carbon Art INCO Nickel Car 
bon Are Welding Wire No. 21. 


FLUXES 
*INCO Gas Welding and Brazing 
Flux for Monel Metal 
***'Cromalloy’ Gas Welding Flux 
is recommended for Inconel 
No flux is used for the gas welding 
of Pure Nickel or Nickel-Clad 
Steel 
INCO welding materials as listed 
can most conveniently be obtained 
through regular INCO distributors. 


Detailed welding instructions 
furnished on request. 











THE 


67 Wall Street 


Monel Metal is a registered trade-mark +o to an alloy contain- 


ing approximately two-thirds Nickel and one-third copper. Monel 
Aas Metal is mined, smelted, refined, rolled and marketed solely by 


International Nickel 
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INTERNATIONAL 
NICKEL COMPANY, INC. 
New York, N. Y. 





DO YOU WANT WELDS 
in 25% Cr.-12% Ni. Steels - 





TO RESIST SCALING ? 


Welds can now be made in 25-12 stainless, or 


stainless-clad steels, to resist scaling up to 1950 
degrees Fahr. In addition, these welds possess 
these properties and retain them at comparatively 
high temperatures. 


TENSILE STRENGTH . . . 90,000 to 105,000 lbs. per sq. in., 
with yield point of 40,000 to 50,000 Ibs. per sq. in. 
DUCTILITY . . . 40% elongation in two inches. 

FATIGUE LIMIT . . . 33,000 lbs. per sq. in. 


DENSITY... as measured by specific gravity, 7.86 grams 
per ¢. ¢. 


CORROSION RESISTANCE... equal to the plate. 


Weld metal possessing all the above characteristics 
is produced in any position—flat, horizontal; 
vertical and overhead — by the shielded are with 
the new Lincoln “Stainweld B” electrode. 


And in 18% Cr.-87% Ni. Steels—Do You Want Welds 
Which Possess the Following Properties? — 


TENSILE STRENGTH. . . 85,000 to 95,000 lbs. per sq. in. 
with yield point of 30,000 to 40,000 lbs. per sq. in. 


DUCTILITY . . . 50% to 60% elongation in two inches. 


IMPACT RESISTANCE . . . 100 to 120 ft. Ibs. (Izod). 
DENSITY. .. as measured by specific gravity, 7.86 grams 


per Cc. C. 


CORROSION RESISTANCE . . . equal to the plate. 


Welds possessing these properties are made in 
any position in 18-8 stainless steels with Lincoln 
“Stainweld A” electrode. 


e Ask for samples and complete procedures for easy weld- 


ing with the “Stainweld B” or “Stainweld A” electrode. 
\ 


THE LINCOLN ELECTRIC COMPANY 


Department LL-181 Cleveland, Ohio 
Largest Manufacturers of Arc Welding Equipment in the World 
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Electrically Welded Malleable tron and Its Subsequent Treatment (Elektrisch 
yeschweisster Temperguss und seine Nachbehandlung). TH. TILEMANN. Giesserej 
Vol. 22, Aug. 2, 1935, pages. 377-386. Are welding of malleable iron requires 
a coated electrode with, preferably, an asbestos cover; it should have a soft core 
and an approximate composition of 9.2% C, 0.06% Si, 1.1% Mh, 0.02% p 
0.03% S$ within + 10% margia. The coat should consist of 40-50% graphite, 
1-5% Fe0s, 20-25% SiOe, 10-20% CaO, 0.6-3.5% MnO, 1.2-2.5% Ala0s, 
0.8-2% MgO, 3-4% alkalies, no P20s, and 30-50% losses by ignition. The 
electrode must be the positive pole. A current of 100 amp. at 25 v. can be used 
for wall thicknesses of from 4 to 20 mm., and white and black malleable Fe 
can be welded in this manner; the weld is dense, homogeneous and can be 
decarburized. Electric resistance butt welding can be applied with good results 
for white malleable Fe up to 15 mm. thickness; not so well for black malleable 
Fe. Slight forging of butt welds and subsequent annealing increases considerably 
tensile strength, elongation, toughness and machinability. Cooling in air or sang 
after welding of white Fe increases tensile strength and hardness and reduces 
elongation, toughness (bending angle) and machinability very little. Temper carbon 
usually does not affect harmfully are and butt welds, the latter, however, in black 
malleable Fe, and is independent of wall thickness. For both kinds of malleable 
Fe weldability becomes better with decreasing total C, Si, P and S and increasing Mn 


content up to 0.5%. Subsequent annealing of are and butt welds in kieselgur 
at 900° C. for 30 min. for white and for 2 hrs. for black malleable Fe pro- 
luced the best values of tensile strength and hardness, but elongation and 
toughness were reduced by more than half; machinability was good. All butt 


welds must be treated subsequently to removal of excess weld material. Thermo- 
mechanical and metallurgical reasons favor only the electric are and _ resistance 
butt welding for both white and black malleable Fe, but the weld should never 
be overheated. 12 references. Ha (7b) 


Multiple Arc Welding Equipments. Engineer, Vol. 159, June 7, 1935, pages 
601-602. Describes newly designed a.c. multiple welding equipment developed by 
the Oerlikon Company. For welding structural Fe parts a.c. is just as efficient 
as d.c. and stainless steel and bronze can be welded with a.c. when special 
electrodes are used. The efficiency of the a.c. equipment at full load is about 82% 
while that of d.c. equipment is about 46%, including the losses in the motor 
generator set. LFM (7b) 


Welding of Cracks (Zum Verschweissen von Rissen). Der Autogen-Schweisser, 
Vol. 8, Apr. 1935, pages 44-45. A hole is drilled at end of crack to prevent 
noteh effects and stress concentrations in castings. In rolled structural members, 
region at end of crack is first preheated before the crack is welded. W (Tb) 


Various Lead Welding Jobs Done with the Oxy-Acetylene Torch (Die Austiirung 
von verschiedenen Bleischweissungen mit dem Azetylen-Sauerstoff Schweissbrenner). 


Der Autogen-Schweisser, Vol. 8, Apr. 1935, pages 37-39. A torch of hr. 
capacity held at 45° over the work and 1-2 mm. higher than norma! ised. 
Six different kinds of welding procedures are fully considered. A_ chart ents 
data on these welding methods interrelating Pb sheet thickness, O:2 a C2Ha 
consumption and welding speed. WW (7b) 


Tin Soldering or Gas Welding (Léten mit Zinn oder autogenes Schw:issen). 


Der Autogen-Schweisser, Vol. 8, Apr. 1935, pages 39-40. In the che: in- 
dustry, gas welding is preferred for joining Pb due to the Jarger corrosion | ance 
of welded seams. Soldering is widely applied in the plumbing trade m due 
to conservatism. Briefly reports on tests carried out by the Office Ce: ral de 
l’Acétyléne et de la Soudure Autogéne which show that gas welding can jone 
20% faster. A portable gas welding outfit weighs only 21 kg. \\ (7b) 
Welding in Relation to the Manufacture of All-Steel Automobile Bodie C. 
ARROWSMITH. Sheet Metal IJndustries, Vol. 9, May 1935, pages 30 
General discussion of spot and seam welding as applied to body ma ture. 
AW\ (7b) 


Developments in Railway Engineering with Particular Reference to South Australia. 
C, B. Anperson. Journal & Transactions Institution of Engincers of 
Australia, Vol. 7, June 1935, pages 217-221. A special chapter is devoted to 
permanent way developments which largely refer to welding in railway track work, 
crossings, wing rails and reconditioning of defective rail joints as practiced in 
South Australia. WH (7b) 


The Special Welding Process of Krupp, DRP 567,094 (Die Krupp’sche Sonder- 
schweissung DRP 567,094). E. BecKMANN. Technische Mittetlungen Arupp, 
Vol. 3, Aug. 1935, pages 137-142. The Development of Austenitic Welding (Die 
Entwicklung der austenitischen Schweissung). K. Kautz. Pages 143-175. Can 
Weld Seams of Nobler Material Decrease the Life of Boiler Plate? (Konnen 
Schweissnahte aus edierem Werkstoff die Lebensdaver von Kesselblechen herab- 
setzen?). C. Carius. Pages 173-175. The new process is characterized by 3 
principal points: (1) Non-aging steel is used as base material. (2) The electrode 
gives, without subsequent heat treatment of the weld, excellent values 0! tensile 
strength, elongation and notch toughness. It is in welded condition also non-aging 
and has the same expansion coefficient as the base material. (3) No annealing 
to remove (interior) weld stresses is required. The method is applied particularly 
where very high demands are made on the welded joint. Homogeneity of weld, 
transition zone and base material is obtained by the use of an electrode of high 
Ni and Cr content which has an austenitic structure in welded state. Metallographic, 
metallurgical and technological properties are discussed in full and illustrated 
by numerous curves and micrographs. The high plastic and elastic deformability and 
the noteh-insensitiveness of the austenitic weld are particularly advantageous [0F 
reduction of interior stresses; views so far held of the use of non-aging and 
tough materials on account of dangerous interior stresses have been found to be 
baseless. It was furthermore found that no danger of corrosion exists which might 
occur as a result of local elements between weld and base materials on account of 
potential differences. Tests with hot boiler water containing 0 and of 160-190° C. 
showed a loss of material of only about 0.002 g./cm.?/yr., for a suriace ratio 
of weld to plate of 1 : 100, and of 0.004 g./cm.? for 1 : 50, so that about 100 
yrs. would be required before the plate had lost % or % mm. due to electrolytic 
phenomena. The new process can, therefore, be employed for boiler plate welded 
with the special electrode. The composition of the latter is about 0.09% ©, 
0.78 Si, 1.31 Mn, 19.9 Ni, 25.2 Cr, 0.019 Ne and 0.040 Oc. The weld showed 
a composition of 0.20 C, 0.35 Si, 1.86 Mn, 18.4 Ni, 22.3 Cr, 0.044 Ne and 


0.050 Os. Data for dimensions of electrodes and currents to be used are “a 
Ha (4 
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Welded Steel Structures—Recent Developments in Europe. Structural Engineer, 
Vol. 13, Feb. 1935, pages 73-80. Discussion on recent paper by A. R. Moon 
before Institution of Structural Engineers. Bylander describes welding on existing 
cast Fe columns in a warehouse for reinforcement purposes. Bondy discusses different 
construction principles favored in various countries. In the U. 8S. A. engineers 
prefer to use roiled stes! jist; on steel frames, in Belgium the Vierendeel truss 
prevails and in Germany the preference is for rigid corner joints wherever possible. 
Chilton states that stiffeners are designed on rather arbitrary principles. The 
bulb stiffener instead of the tee stiffener offers no advantage. Simmonis refers to 
welding regulations as follows: In Germany, there was a tendency to help from 
the rolling mill with the formation of the steel for welding. The regulations threw 
a great deal of onus on the contractor. In America the tendency prevailed ‘‘so 
long as they could get quantity of metal into the weld everything was all right.’ 
In England, where only one reasonable welding code exists, the responsibility is 
thrown too much on the electrode and too little on the contractor. (See also 
Metals & Alloys, Vol. 6, July 1935, page MA 286L/6). WH (7b) 


An Industrial High-Pressure Boiler with Welded Drums. Steam Engineer, 
Vol. 4, July 1935, pages 430-432. The first welded boiler drum in Great Britain 
is described. AHE (7b) 


Welded Construction of Riveting Machines. Mechanical World & Engineering 
Record, Vol. 47, Apr. 19, 1935, page 374. Describes and illustrates the welded 
construction of a 45 ton scissors type riveting machine and a gap riveting machine 
of 50 tons capacity. Welding for such machines has been found to have several 
advantages over the use of castings, which often fractured at the knuckle joint 
due to initial stresses set up during the cooling in the foundry. Operators prefer 
the welded machine as being lighter and handier without having any additional 
spring. The latter requires no pattern; it can be made more quickly and there 
is no loss of time due to defective castings. WH (7b) 


Applications of Fusion Welding in Building Construction (Applications de la 
Soudure Autogéne dans les Constructions Immobiliéres). E. Morin. Bulletin 
de la Société des Ingénieurs Soudeurs, Vol. 6, May-July 1935, pages 1773- 
1795. Lecture before French Welders’ Society. Describes typical applications in 
large constructions in the neighborhood of Paris. FR (7b) 


Autogenous Rail Joint Welding (Autogene Schienenverbindungsschweissung). 
Hans Mecuarpt. Der Autogen-Schweisser, Vol. 8, May 1935, pages 49-54 
Electric and gas welding are equivalent joining methods for rails. Impact and 
lynamic strength values are better for the latter method. Analyses of the resis- 
tance moments and bending stresses in a fish-plate joint are shown in diagrams 
ind conclusions are drawn in regard to the proper method of welding rail ends. 
The novel ‘‘Bohler X-joint’’ is stressed. The latter failed at 24,833 kg. (mean 
ilue of 3 measurements) in a bending machine while the fish-plate joint broke 
lown at 10,650 kg. It is pointed out that the gas-welded joint is no more 
<pensive than the electrically welded one. Detailed cost sheet (Austria) is 
cluded. WH (7b) 


Experiences of a Practical Man with Repair Welding of Steam Boilers (Erfahrungen 
nes Praktikers iiber Dampfkessel-Reparaturschweissungen). Ropert Orro. 
iutogene Metallbearbeitung, Vol. 28, Aug. 1, 1935, pages 233-234. A few 
markable cases of repair of boilers, fire boxes, ete. by welding are described 
d the procedures advisable in each particular case are discussed. Ha (7b) 


The Welding of High Tensile Steels. J. Orr. Mechanical World & En- 
neering Record, Vol. 47, Apr. 12, 1935, pages 349-350. High tensile steels 
w are being used with the object of lightening structures. Testing results given 
the following 5 steels indicate possibilities of welded fabrication: 


Cc Mn Cr Ni Cu 
25 1.5 — - . 
a0 1.0 - —— 0.5 
28 0.8 0.6 — 0.5 
30 1.1 0.6 — — 
19 0.6 —_ 1.9 — 


WH (7b) 


Electric Arc Welding in General Engineering. J. Orr. Transactions Instiiu- 
n of Engineers & Shipbuilders in Scotland, Vol. 78, Apr. 1935, pages 
7-356. Discussion. For abstract of paper see Metals & Alloys, Vol. 6, Aug. 
‘5, page MA 327L/3. JCC (7b) 


The New Welded Metal Bridges of Stockholm (Sweden) (Les Nouveaux Ponts 
Metalliques Soudés de Stockholm (Suéde). N. E. W. Nirsson. Bulletin de 
la Société des Ingénieurs Soudeurs, Vol. 6, May-July 1935, pages 1824-1832. 
Lecture before the French Welders’ Society. Descriptive lecture accompanying 
presentation of moving pictures. FR (7b) 


Micro Testing Machines for Study of Welds. Atserr M. Porrevin. Metal 
Progress, Vol. 28, July 1935, pages 49-51. Conventional tests of a complete 
joint or standard specimen cut from it give on the average results of a hetero- 
geneous whole but by use of small specimens 1.5 mm. dia. x 7.0 mm. gage 
length evaluation of homogeneity may be obtained and weld structures developed 
in quality. Metallographic methods and hardness tests with small indenter are 
useful but fail to evaluate ductility or shear strength. Equipment with photographic 
recording means for tests of such small specimens is described. Graphs show the 
distribution of physical properties, 4 points to the inch, over a distance of 
5 1/2” for a 9/16” joint in a steel, C 0.31%, Cr 1.0%, Mo 0.36%, with the 
weld bead in the fourth inch. Marked minima are noted in strength and yield 
under tension and shear in 2nd and 4th inches without loss of ductility. 

WLC (7b) 


Preliminary Statement on the Mechanism of Chemical Reactions in Weld Metal. 
J. H. Patterson. Welder, Vol. 7, May 1935, pages 546-547, 575. The 
fact that electric welds made with bare electrodes absorb a great amount of N 
and cause great hardness in the weld is commented on. A_ coated electrode 
with coating containing 1.6% of dry wood flour reduced hardness and also the N 
content which was only 0.04% against 0.12% with the bare electrode. Ha (7b) 


Fusion Welding at the Paris Fair (La Soudure Autogéne a la Foire de Paris). 


R. Satettes. Revue de la Soudure Autogéne, Vol. 27, June 1935, pages 
2-12. Reviews all applications, tools and machines. FR (7b) 
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that’s what you get when you use 


| AIRCO-DB 
Two Stage Reduction Regulators 


Even when coated with ice, AIRCO-DB 
Regulators function perfectly. Their de- 
sign prevents fluctuations in pressure oc- 
curring in ordinary regulators when oper- 
ating in low temperatures. 
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These regulators automatically compensate 
for drop in pressure in the gas cylinders— 
holding a set pressure without fluctuation 
from start to finish of cylinder discharge. 
They save you time and money and assure 
better welding by eliminating interruptions 
to welding operations. 
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, AIR REDUCTION 
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Performance Proven 
By Universal Adoption 


RODINE 


An established ACP production now cut- 
ting costs in 95% of the country’s pickling 
rooms. 


MAKES PICKLING 
EFFICIENT 
Rodine more than pays for itself in sav- 
ings in acid and metal. By its use econ- 


omies of 30-60 cents per ton of metal 
pickled are frequently gained. 


Prevents overpickling—eliminates pitting 
of the metal—minimizes acid brittleness— 
reduces rusting of pickled stock. 


Rodine is simple to use. And by its use 
the pickling operation is easily controlled 
and consistent in results. 


Complete information, samples 
and prices on request. 


AMERICAN CHEMICAL PAINT CO. 
AMBLER, PA. 
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~ ASSOCIATION 


Once again the red and 
yellow glare of molten 
metal reflects against the 
night Pittsburgh sky. Ex- 
perienced travellers recog- 
nize this sky coloring as 
typically Pittsburgh, just as 
they associate Pittsburgh 
and this fine hotel as the 
best address and largest 


ROOM RATES 
$3.50 SINGLE 
$5.00 DOUBLE 
AND HIGHER 


\) 


hotel in Pennsylvania. 


HOTEL WILLIAM PENN 


PITTSBURGH 
GERALD P. O'NEILL, General Manager 
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8. FINISHING 


H. S. RAWDON, SECTION EDITOR 


Finishing Metal Products. Hernert R. Simonps. MeGraw-Hill Book Company, 
New York, 1935. Cloth, 6 x 9% Price $3.50. 

In the words of the author ‘‘the average manufacturer knows less about finishing 
than about any other link in his production chain.’”’ This book has been offered 
““‘in the hope that it will point the way to more attractive finishes and to more 
efficient means for producing them.”’ The first part of this aim, at 
admirably accomplished. 

The scope of the work is exceedingly broad an 
detailed treatment can be none of the subjects 
is devoted to an excellent exposition of the commercial aspects 
metal finishes. This is followed in Part II by a discussion 
the various phases of the preparation of metal surfaces prior to the application of 
the finish. Succeeding parts cover polishing and buffing the treated surfaces, plating 
and sprayed coatings, painting, and special Each part 


inches, 337 pages, 


least. has been 


necessarily in a 


given to 


book of 
length of this one, a 
discussed. Part I 
and sales value ot 


of 


finishes consists of 
chapters 

The subject matter is exceptionally clearly presented and should appeal es; 
to executives, superintendents, and others who are 
results rather than in details of done an y 
job in presenting the essential salient features of the various subjects dealt wit! 
One finishes a chapter with much the same feeling of satisfaction that he has after 
having been shown personally through a manufacturing plant by a very 
guide. 

The book differs decidedly from the usual technical book in the absence of re! t 
erences to the work of other investigators which one might wish to consult 
supplement and extend the author’s presentation. The repeated references whic 
author makes throughout to the advice and conclusions of experts, 
in each of the different fields discussed, without any 
work, is somewhat irritating to the technical 
research is intended to lead ultimately to 
should prove valuable to researeh workers o1 
of suggestions it contains. 

{ feature which will appeal particularly to the 
trade names for materials and processes, such as ‘‘deoxidine,’’ ‘“‘bonderizing,”’ ’ ha 
together with sources from which certain special or unusual materials may 
tained. The lack of definite information concerning the nature of many of 
however, is another source of provocation for the technical reader 

The present reviewer has read the book with genuine interest and co 
that it will prove a valuable asset to metal manufacturers and others who 
all coneerned with the finish of the completed article especially as this is | 
in ‘‘sales appeal.’’ The author’s object in showing that surface appearance 
important item giving sales value and that ‘“‘the finishing of metal produet 
highly important factor in the total production and distribution 
been very convincingly set forth. Il. S. Rawdon (8 


interested in generalizations 


i 


operation. The author has outstanding 


competent 


usually one ol vO 
further reference to publ d 
reader. llowever, since all indu 
some useful applications, th 
metal products if- only for the y 


practical man is the 


processes, 


sequence 


— 8a. Pickling : 


Bullard-Dunn Metal Descaling Process. Corin G. Finx & T. H. W 
Iron Age, Vol: 134, Oct. 25, 1934, pages 24-27. From a paper read t 
the Electrochemical Society. See Me.als Alloys, Vol. 6, Oet. 1935 


MA 404L/8. VSP 





8b. . Cleaning, including Sand Blasting 


Electrolytic Degreasing (Die elektrolytische Entfettung). Fritz Sc 4 
Metaliwaren-Industrie & Galvano-Technik, Vol. 32, Sept. 15, 1934, pages 
408-409. Directions for electrolytic degreasing of metallic parts prior to electro- 
plating are given with full description of the degreasing and rinsing operations. 

EF (8b) 


8c. Polishing & Grinding 


Abrasive Industry, 
grinding non 
type or grit 


Abrasives are Used in the Foundry. Epwin Bremer. 
Vol. 16, Aug. 1935, pages 8-11. Description of operations for 
ferrous and malleable iron castings. Most efficient wheel speeds and 
are discussed. WB (Se) 

Measuring and Specifying Surface Firish, E. J. Assorr. Metal Treatment, 
Vol. 1, Summer 1935, pages 92-94, 101. Slightly abridged reprint from Journal 


; a ; fn - ' “we ~» Finigh 
of the Society of Automotive Engineers, Mar. 1935. See “‘surlace . — 
and How it can be Measured and Specified,” Metals & Alloys, Vol. = May 
1935, page MA 196L/9. JCC (se) 


The Rail-Sled Grinder (Der Schienen-Schleifrutscher). Frirz Knack. Ver 
kehrstechnik, Vol. 16, Jan. 20, 1935, pages 41-42. The pros and cons of the 
rail-sled grinding method are pointed out. Six macro-structures are discussed with 
reference to grinding of rails. Seven other illustrations show the shape and n.ount- 
ing methods used for rail grinders. Wil (Se) 


Metals. R. S. Learner. Platers 
Resumé of precautions to be taken I 
metals, also Pt, Pb, 

WIB (8) 


Notes on Polishing and Buffing Special 
Guide, Vol. 31, Aug. 1935, pages 19-20. 
polishing plates of Cd, Cu, Cu-pewter ware, and other soft 
Pb-Sb alloys. Britannia metal, and sheet Sn. 
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8d. Electroplating 


Improvement in the Quality of Tinplate by Superimposed Electrodeposition of Tin. 
A. W. Hotnersatt & W. N. BrapsuHaw. Journal Society of Chemical 
Industry, Vol. 54, Sept. 20, 1935, pages 320T-326T. Sn coatings formed on 
steel by the hot-dipping process are invariably porous or discontinuous, regardless 
of their thickness. Pores are obviously objectionable from the standpoint of cor- 
rosion, by electrolysis between the steel base and the Sn coating and by the action 


on the exposed steel, with ultimate perforation. A method of electrodeposition of 
Sn is described which is said to produce a coating of minimum porosity, ever 
inder bending. Following are the essential characteristics of the method: (1) 
Adequate preliminary cleaning: immersion in a boiling 1% solution of NaeSi«a0o 
(2) Low current density: 15 amps./ft.* appeared slightly inferior to 5 amps./ft.? 
ind markedly superior to 45 amps. /{t.* (3) Plating solution: NaeSn0..3He20, 
ontaining 60-80 zg. Sn/l. and 20 g. NaOH/I., bath temperature 70-75° F 
(4) Deposition rate: for sheets, 2.8 g. Sn/m2 in about 1.3. mi at 195 
umps./ft.* Severe local porosity produced by bending tinplate may be eliminated 

electrodeposition. The deposition of 11.2 g. Sn/m.? practically eliminated 

ity on all bends made at right angles to the direction of rolling; 45 g 
sn/m.? were required to eliminate porosity on bends made parallel to the directio 

rolling The article gives numerous tables of data, photomicrographs and 

tographs AAA (Sd) 


Electrolytic Nickel-lron Deposits. (Galvanische Nickel-Eisen-Niederschlage). FE 
Rausp & E. Watter. Mitteilungen des Forschungsinstituts und Pro- 
ieramts fiir Edelmetalle, Vol. 9, May/June 1935, pages 17-21. The question 
whether it is possible to produce durabl corrosion-resisting Fe-Ni deposits was 
ther investigated; former experiments (Zeitschrift fiir Elektrochemie, Vol. 31, 
Mar. 1935, page 169) had shown this to be feasible with very acid baths, pH 

although H evolution is strong and current efficiency low. Addition of salts 

ilkyl-naphthalene-sulpho acid prevents pitting by H absorption of the deposits 
is the usual consequence of the H formation. Fairly good results ar 

tained by inereasing the bath temperatures to 70°-100° C. Absorption of H 

deposits was thereby reduced considerably. The Ni content of the deposit 
with higher temperatures. While at low bath temperatures the ratio of 


Fe in the deposit is smaller than in the bath, the reverse occurs at suf 
tly high temperatures, and at 100 ( about only 5.5% Fe was found 
from a bath containing 55% Fe The duration of deposition did not 
condition appreciably as the table show 
Fe content of bat Bath temp. Time of deposi % Fe in 
% of total metal content ( tion, mi! deposit 
l 12.0 20 10 94.8 
70 30) 9.8 
90 10 32.8 
70 0 36.3 
91) 120 53.3 
70 120 33.5 
32.8 100 5 14.6 
60 12.8 
50.0 100 30 15.9 
30.1 20 15 63.0 
100 15 2.4 


of bath temperature contributes to the uniformity of the deposits whicl 
w temperatures show layers of Ni and Fe but whieh are entirely uniform 
C. and above. Also pitting due to H absorption disappears almost com- 


[The mechanical properties of Ni deposits improve little with increasing 
ture. They are rather brittle at SO C. but the Fe-poor deposits at 
ire mechanically good (1s the deposits are very porous, they begin to rust 
atmospheric conditions after 20-50 hrs. Such deposits do not protect 
base and the deposition of an intermediary layer of Cu did not result 

improvement. Ha (8d) 


istrous Cadmium Electro-Platings. Synthetic & Applied Finishes. Vol. 6, 
1935, pages 16-18; May 1935, pages 44-47. Cd competes with Zn as a 
cial’’ protective coating notably under marine conditions, whereby Cd 

a considerably lower rate of dissolution. Owing to its higher electro 

al equivalent, Cd can be deposited twice as fast as Zn. The amount of 

( er unit surface is less than Zn for the same protection value. (Cd is 
y more dense. Brilliantly lustrous finishes of Cd are obtained by suitable 

s to the plating solution or by simple after-treatments, e.g., light wire 
ng while wet or by lightly buffing it when dry. A recent more economic 


a 


( nental practice is a final acid dipping. (HNO, H2SO04, or chromic acid). 
A il 7-step operation including solution for soda wash, electrolytic degreasing, 
a kling for light seale and rust removal, electrolytic cyanide treatment, Cd 
plat , acid brightening and organie coatings is fully described including the 
analyses. Clean working conditions and the absence of foreign metal contaminations 
are ressed throughout. The chromic/sulphuric acid treatment is fully discussed 
and results given of corrosion tests made in the Duffek apparatus on 4 Cr-plated 
samples submitted to brightening treatment and finished off regularly. Recipes on 


the Grasselli process are given, stressing the additions of metallic brighteners to 
Cd plating solutions. Spray test results on durability of Cd coatings produced by 
S different processes are tabulated. EF (8d) 


The Definition of Polarization, Overvoltage and Decomposition Potential. 
W. Brum & G. W. Vinat. Transactions Electrochemical Society, Vol 
66, 1934, pages 359-367. By taking electrolysis of water, with smooth platinum 
electrodes, as a typical example, the fundamental components of the cell or 
bath voltage are interpreted. Thereupon revised definitions are proposed and are 
discussed at length. The following recommendations on the use of terms are 
submitted: 1. “Equilibrium reaction potential’ is preferably used to refer to the 
potential based on the free energy of the process; 2. ‘“‘decomposition potential’’ 
is the minimum potential required for continuous electrolysis; 3. ‘‘polarization’’ 
includes all departures of the potential from the equilibrium potential, and is 
4 measure of irreversibility (excluding IR drop) regardless of whether the products 
are solid, liquid, or gaseous; 4. ‘‘overvoltage’’ preferably refers to the minimum 
polarization required for any electrode process to occur at al appreciable rate 
under given conditions. (8d) 
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ON THE SPOT! 





TrY To Put Us THERE! 


Metal parts cleaning or preparation for finish- 
ing has been an expensive problem in industry. 


Now, with the development of the American 
WHEELABRATOR—\the original airless abra- 
sive cleaning method—castings, forgings, 
stampings, steel sheet and tubing are being 
cleaned and prepared for a fraction of previous 
costs. 


150 users of the WHEELABRATOR will back 
this statement. Unbiased surveys will give 
actual cost comparisons in a variety of in- 
dustries. 


We know we can save money for you in your 
cleaning, descaling or metal preparation de- 
partment. 


Put us on the spot. Make us prove it. We 
will show what WHEELABRATING will do 
for you. Send samples of the parts you want 
cleaned or prepared. You can witness the 
tests. 


Send for literature and surveys now. 


American Foundry Equipment Co. 


410 Byrkit Street 
Mishawaka, Indiana, U. S. A. 








W HEELABRATOR 
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A Simple, Economical Process 


for coloring 
iron or steel sur- 
faces at low tem- 
perature, by im- 
mersion, to a 
uniform and 


brilliant black 





A complete finish in itself that will not 
chip, scale, peel or discolor . . . it replaces 
more involved and expensive black finishes. 


An excellent bond for subsequent finishes 
such as japan, lacquers, varnishes, enamels, 
etc., that require high temperatures. 


Ask for circular and send samples to be JET ALized. 


Aunose CHemicat Company 
Executive Offices: 80 Clifford Street 


PROVIDENCE, RHODE ISLAND 


Also Distributed by 
HANSON-VAN WINKLE-MUNNING CO. 
MATAWAN, NEW JERSEY 








8e. 


Metallic Coatings other than 
Electroplating 





A New Method of Improving Surface Quality of Castings (Eine neue Methode der 
Oberflachenveredelung von Gussstiicken). A. Karsten. Giesserei, Vol. 22, 
Aug. 16, 1935, 411-412. Instead of welding on to the surface layers of 
hard materials which is always difficult to do neatly and obtain uniform denseness, 
1 modified spraying process is described by which uniform, wear-resistant surfaces 
an be obtained. A wire of alloy steel is volatilized in the spraying pistol at 
the proper temperature; the layers are claimed to be equal to those produced by 
ire welding, and to adhere perfectly. Examples of repairs are given. Ha (8e) 


pages 


Hard-Zinc Formation (Hartzinkbildung). H. Meyer von 
allwaren Industrie & Galvano-Technik, Vol. 33, Feb. 15, 1935, pages 74- 
75. The formation of hard Zn (95.25% Zn, 1.25% Pb, 3.50% Fe, traces of Sn, 
Cu, Al, Cd) is attributed mainly to overheating of the Fe melting kettles and to 
a smaller extent to contamination by iron tools and objects introduced into the 
Zn bath for coating. A temperature of 495° C. is pointed out as very favorable 


pER Heype. Met- 


for the solution of Fe in Zn EF (8e) 

Zinc Ammonium Chloride, its Place in Modern Galvanizing. H. G. Hosss. 
Iron Age, Vol. 135, May 23, 1935, pages 10-13, 84, 86, 88, 90; June 13, 
1935, pages 22-27, 90; Vol. 136, July 18, 1935, pages 18-21, 92, 94. Re- 


views the history of Zn up to the time of its use for hot-galvanizing, growth and 
mechanization of hot-galvanizing process, and various applications in galvanizing 
industry of HCl, NHs, ZnCle and NHsCl. Describes modern practice and advantages 


and disadvantages of ZnCle.5NHs.H20 as against NH«Cl and HCl. The application 
of ZnCleSNHs.H20 as a flux in galvanizing pipe, nails, wire, buckets, boilers, 
drums and line hardware is discussed. VSP (8e) 

Zine Galvanizing. (1), (11). Epmunp R. Tuews. Canadian Chemistry & 


Metallurgy, Vol. 19, May 1935, pages 137-138, 142; June 1935, pages 165-167. 
\ll grades of galvanizing Zn should meet the following specifications: (1) produce 
a minimum of ashes or dross during melting and galvanizing, (2) produce uniform, 
smooth and bright coatings which exhibit a good appearance generally, (3) these 
jualities must be permanent, (4) they must be attainable at a minimum thickness 
f coating without interfering with other requirements such as freedom from 
porosity, resistance to corrosion, etc., (5) they must be attainable at as low a 
galvanizing temp. as possible (850°-875° F.). The undesirable effects of Sb and 
\s and Fe are noted together with the beneficial effects of Pb and of Sn. Sn 
content of 0.25-.50% or even of 0.60% produces brighter, smoother, and lighter 
coatings, increases the fluidity of the bath, and improves resistance to scratching 
and general wear. Cd resembles Sn in its effects, but its max. content is much 
lower. Al can exert a beneficial action only if present together with suitable 
quantities of Pb, Sn and Cd. The degree of purity is not a sure indication of 
suitability for galvanizing. Fluctuations of galvanizing conditions affect a normal 
galvanizing Zn less seriovsly than a very pure grade of Zn. WHB (Se) 
“ 


MA 500 


i) 


10 





8f. Non-Metallic Coatings 


Eloxal Process (Las Eloxal-Verfahren). Metallwaren Industrie & Galvano- 
Technik, Vol. 32, Dee. 1, 1934, pages 517-519. The electrolytic oxidation of 
Al and its alloys is discussed at length and the properties (adhesion, color, hard- 
ness, thickness, chemical resistance, insulation and physical properties) of eloxal 
films are considered. The latest advance represents the production of films which 
are immune to the effects of temperatur and light. The current consumption 
varies between 3.5 and 15 kwh./m.? surface treated. EF (8f) 


Metallizing in Industry. J. W. Hisuon. Metallizer, Vol. 3, Apr. 10, 1935, 
pages 2-4, 8. The uses and advantages of metal spraying in the electrical, 
rubber, food and other industries and in foundry work are discussed. Carbon resistor 
contacts and motor brush contacts are now made by spraying with Cu. Metallized 
radio tubes are made by spraying Zn directly onto the glass surface. Airplane 
batteries are shielded from radio interference by spraying the cases with Pb, Sn 
or Al; wooden instrument cases and radio cabinets are similarly shielded. In 
the foundry, surface defects of castings, porous spots and small blow holes may be 
filled by metal spraying and patterns may be surfaced or repaired in the same 
manner. Sprayed Cu on new cast Fe patterns aids in withstanding the abrasive 
action of sand and in sand removal. Permanent molds are readily calorized by 
spraying with Al and heating. Al sprayed Cu, brass, or bronze inserts prevent 
blow holes when used in casting Al. For intricate patterns metal sprayed plaster, 
wood and wax forms may be used. Sand cores may be steel coated to eliminate 
blow holes and resist the flow of molten metal. Barrels made cheaply from gal- 
vanized sheeting with welded joints are finished by Zn spraying the joints. BWG (Sf) 


The Protection of Steelworks by Paint. W. E. Hicurierp. Engineering, 
Vol. 139, Feb. 15, 1935, pages 177-178; Feb. 22, 1935, pages 205-206. 


Structural work to be protected usually consists of C steel, in the form of rolled 
joists, angles, plates, bars, etc. The protective coating used should be from 
0.008” to 0.01" thick, waterproof, unaffected by sunlight and remain elastic and 
keyed to surface of metal. Discusses the action of weather on steel, preparatior 
of the material for painting, method of applying the paint and the kind of pai 
to use. VSP (8f) 


Synthetic Enamels as Bake Finishes. Ray C. Martin. Industrial Finish 


ing, Vol. 10, May 1934, pages 13-14. Discusses the methods of applying 
baking one-coat and two-coat enamels JIN (5 
Parker Rust Proof Process (Das Parker Rostschutz-Verfahren). w. Overa 
Metallwaren-Industrie & Galvano-Technik, Vol. 32, Aug. 1, 1934, page 
Detailed description of Parker process and corrosion data obtained in 3% > 
spray tests on plain, Ni and Cr plated samples, and on 4 differently fini i 
parkerized steel sheets. EF 


Aircraft Finishing. M. W. Mason. Industrial Finishing, Vol. 10, 
1934, pages 18, 20, 22; Apr. 1934, pages 16, 18, 20; May 1934, pages 16 
20; June 1934, pages 32, 34-35. A combination of clear and pigmented ‘‘d 
is used in airplane finishing. Aircraft finishes must withstand engine vibra 
salt air, fog, sunlight, and moisture and temperature changes, as well as t 
of wind, rain and hail and abrasion in polishing. Cellulose nitrate “dopes’’ «re 
used more widely than cellulose acetate. These “‘dope’’ finishes protect the me‘: ‘lic 
framework, strengthen and water-proof the fabric, and add to the general appea 


i! 
, 


ce 
and visibility of the airplane. The method of cleaning the framework, attaching 
the fabrics, and applying the ‘‘dope’’ are described in detail. Metal w is 
Parkerized, Bonderized, plated with Cd or treated anodically. It is then p i, 
surfaced and polished. The fabric is sprayed or brushed with 4 to 6 coats of 
clear dope and finished with a color-pigmented or Al-pigmented dope. Damages 


to metal and fabric are repaired and lettering and decorations applied. Efficient 
methods of color coverage are discussed. JN (8f) 


Enameling in the Electric Furnace (L'’Emaillage au Four Electrique). Electricité 
(Science et Industrie), Vol. 19, Apr. 1935, page 167. General article FR (Sf) 


Recent Developments 
Protective Coatings. 
Ink, Lacquer Manufacture, Vol. 4, May 
pages 179-181; July 1934, pages 218-219. 
the use of rubber latex in production of paints, distempers and coating com- 
positions. A list of references and patents on the use of latex in paints 1s 
appended. EF (8f) 


in Latex Coatings. 
Part ill. P. 


Part |, 


CROXLEY. 


Part Ii. Latex Paints and 

Paint, Colour, Oil, Varnish, 
1934, pages 154-155; June 1934, 
Review of recent developments in 


Theory of Blistering of Cast 
Vol. 12, July 
are usually 
iron. 


lron Enamels. H. D. McLaren. Enamelist, 
1935, pages 6-7, 46, 60. Blisters in the finished coat of enamel 
caused by COe and CO evolved from the “surface of the cast 
It can be cured by annealing the castings before they are enameled so that 
the combined C in the hard casting skin is broken up and later evolution of gases 
prevented. Use of a cast iron with as low a combined C content as possible is 
recommended. A composition which has a skin readily removable by sandblasting 
or grinding is: total C 3.25, graphitic C 3.0, combined C 0.25, Si 3.0, Mn 0.45, 
P 0.9, S 0.1 or less. The Fe should be poured at as low a temperature 4s 
possible. Ha (8f) 


gases 


Investigation of Methods for Comparing Rust Protective Paints (Vergleichende 
Untersuchung von Rostschutzfarben). H. Hensertinc. Oberflachentechnik, 
Vol. 12, July 16, 1935, pages 171-172. Methods for testing rust protective 
paints are reviewed. Short-time tests can be a valuable supplement to long-time 
tests under service conditions but should never replace them. Tests with red lead 
as primer seemed to indicate that the saponification of the pigment is the actual 
cause of the protective action. The microscope is the best means for distinguishing 
between “‘active’ and “‘inactive” pigments; the former, e.g., white lead, red lead 
or basic Zn paints, show in linseed oil a more or less rapid growth of erystals 
and more or less rapid saponification, whereas both of these characteristics - 
lacking in the inactive pigments. Photographs illustrate the conditions. aa 
references. Ha ( 
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9. TESTING 


The Installation and Maintenance of Thermo-electric Pyrometers. G. H. 
BARKER. Metallurgia, Vol. 12, June 1935, pages 57-58; July 1935, pages 
87-89; Aug. 1935, pages 121-122. Directions for using thermocouples and 
optical instruments. JLG (9) 


A Survey of Testing in the Precious Alloy Field, with Some Notes on the 
Testing Requirements for Duplex Alloys. Tuomas A. Wricur. Preprint, 
American Society for Testing Materials, June 1935, 21 pages. The applica 
tions of the eight “‘precious’’ metals, Ag, Au, Pt, Ir, Rh, Pd, Os, and Ru, are 
discussed in detail. From the viewpoint of testing the order of importance would 
be Au, Ag, Pt and Rh. The tests to be applied include, in order of present trade 
practice, assaying; analysis for formula; studies involving identity, character, thick- 
ness and distribution of plate and electroplate; tarnish, corrosion and wear 
corrosion; hardness; and ductility, springiness, ete. The Pitkin wear-corrosion testing 
apparatus is described. The paper surveys the field with the purpose of laying a 
foundation for the standardization of tests of gold-clad material. It makes a plea 
for the standardization of the basic methods of testing by the Society and later 

coéperation in setting up standards of quality. VVK (9) 


9a. Inspection & Defects, including X-Ray 





Inspection 


Cc. S. BARRETT, SECTION EDITOR 


Elaborate Test System Should Follow Fabrication of Pressure Vessels. FE. C. 
ScHuUYLER. Oil & Gas Journal, Vol. 34, Aug. 1, 1935, pages 40-41. Welded 
ressure vessels should be X-ray inspected and stress relieved. VVK (9a) 


Detection of Weld Defects by X-rays and Their Influence on the Mechanical 
yperties (Der Nachweis von Schweissfehlern im R6ntgenbild und deren Einfluss 
suf die mechanischen Ejigenschaften). W. Torautre. Technische Mitteilungen 
upp, Vol. 3, June 1935, pages 125-127. See Metals & Alloys, Vol. 6, 
1935, page MA 159L /2. Ha (9a) 


Mechanical and Non-destructive Testing of Pressure Vessels and Welds with 
urticular Reference to Sub-zero Operation. R. K. Hopkins. Welder, Vol. 7, 
» 1935, pages 593-605. The great advantages derived by compulsory X-ray 
ing as prescribed in American and British regulations are pointed out, testing 
ods and equipment described. ‘When structures are called upon to work at 
ero temperatures the changes in property occurring at low temperatures must 
irefully taken into account; a table shows impact (Charpy) strength for 


ral materials at +-70° and 75° F. after different heat treatments. Ha (9a) 





9b. Physical & Mechanical Testing 
W. A. TUCKER, SECTION EDITOR 


Experimental Investigation of Cracking in Mild Steel Plates and Welded 
E. G. Coxer & B. P. Haicu. Engineer, Vol. 159, May 3, 1935, 
457-458; Engineering, Vol. 139, May 3, 1935, pages 476-478, 485. 
les discussion. From a paper read before the Institution of Naval Architects, 
1935. See Metals & Alloys, Vol. 6, July 1935, page MA 291L/4. 
LFM (9b) 


Machine for Brinell, Transverse ard Shear Tests (Machine d’Essai Permettant 
1i Brinell. V'Essai de Flexion Statique et l'Essai de Cisaillement). René 


G LERY. Bulletin de l’Association Technique de Fonderie, Vol. 9, 
June 1935. pages 183-189. Paper presented before the Association Technique de 
F rie, Mar. 20, 1935. Describes a testing machine for determination of hard- 

and transverse and shear strength on small specimens. WHS (9b) 


The Determination of Young’s Modulus for Building Materials by a Vibration 
Method. G. Grime. London, Edinburgh & Dublin Philosophical Magazine 
& nirnal of Science, Vol. 20, Aug. 1935, pages 304-310. A new method is 
described which makes possible the determination of elasticity (Young’s modulus) 
for materials for which, due to their form, it is impossible to use the usual 
extensometer method. The free longifudinal vibration is measured in small speci 


mens from which the elasticity is then derived by the formula E Al2n?p 
(1-cr2q?K2/2]?)2, ‘where 1 is the length of specimen, n, the frequency of longi 
tudinal vibration, p density, o Poisson’s ratio, K, radius of gyration of cross section 
about the lines of centets of the normal sections. In most cases, the denominator 
May be neglected with sufficient accuracy. Ha (9b) 


Tests and Testing. C. A. Kettocc. Wire & Wire Products, Vol. 10, Sept. 
1935, pages 411-413. A brief discussion of the points to be observed in testing 
and of testing methods. Ha (9b) 


Influence of Recesses on Shafts Upon the Alternating Bending Strength (Einfluss 
von Hohikehlen an abgesetzten Wellen auf die Biegewechselfestigkeit). E. Lene 
& R. MariANpver. Zeitschrift Verein deutscher Ingenieure, Vol. 79, Aug 
17. 1935, pages 1005-1011. Characteristic figures were sought for determining the 
sensitivity of a material used in a shaft the diameter of which changes several 
mes by transition recesses of smaller or greater radius; several C and alloy 
steels were used for the endurance tests. A Cr-Ni steel of high strength was 
much more sensitive for the notch-effect of the recess than a C steel with 0.28 C, 
while a nitrided steel showed an extremely low sensitivity. The sensitivity number 
iS defined as the quotient of notch efficiency over shape value; the derivation is 
explained and calculated for several specimens of differing shapes. A further more 
exhaustive study of the subject is advocated. 12 references. Ha (9b) 
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9c. Fatigue Testing 


MOORE, SECTION EDITOR 





HB. FF. 


The abstracts appearing under this heading are prepared 
in cooperation with the A.S.T.M. Research Committee 
on Fatigue of Metals. 


Endurance of Case Hardened Gears. O. W. McMuLtan. Preprint, American 
Society for Metals, Oct. 3, 1935, 12 pages. Results of dynamometer break 
down tests on rear axle drive gears and pinions for automobiles are given. In 
such tests the gear teeth and pinion teeth are subjected to repeated loading and to 
wear. Three types of failure were noted: (1) by wear so that gears became 
noisy, (2) by pitting and wear of pinion teeth, (3) by breaking out of ring gear 
teeth. Oil hardened steels without case hardening had high tooth strength in 
the gears but low resistance to wear in pinions. With S.A.E. steel 4615 was 
used in both gears and pinions failure occurred by fracture of ring gear teeth. 
A combination of double treated. §8.A.E. 4820 steel in gears and pot-quenched 
4615 steel in pinions gave the longest life observed in any tests. In discussion 
the author stated that the load on the teeth during tests was 60% above the 
estimated maximum load on the teeth for normal operation of the automobile. 

HFM (9c) 


Damping Capacity, a Factor in Fatigue. G. R. Bropny. Preprint, American 
Society for Metals, Oct. 3, 1935, 21 pages. The paper is one of the pioneer 
papers to study the correlation between the dying out of vibrations (damping) 
in a metal and its fatigue properties. The damping characteristics and endurance 
properties of several steels in several conditions of heat treatments have been 
determined and an attempt made to correlate these properties. Damping capacity 
seems to be related to the damage resulting to steel from overstress and notches. 
High damping steels (vibration dies out quickly) are resistant to sharp notches, 
but not to overstress, while low damping steels are resistant to overstress, but 
sensitive to notches. A limiting damping capacity, varying, it is believed, for 
lifferent notches, is recognized. Below this limit, extreme notch sensitivity 
vecurs. Several factors influencing these properties have been studied and among 
the most important are grain-size and structure. HFM (9c) 


Corrosion Fatigue (La fatigue sous corrosion). L. Persoz. Aciers Spéciaus, 
Métaux et Alliages, Vol. 9, Oct. 1934. pages 311-328. After reviewing the 
published corrosion-fatigue works of MacAdam. Ludwik, Inglis, Mailaender, Gough 


and Buchholtz and Krekeler it is concluded that the presence and concentration 
of oxygen in the corrosive medium is very important corrosion-fatigue of 
metals. The action of the corrosive medium (liquid or gas) during corrosion- 
fatigue, is very complex and yet not sufficiently known; it produces pits which make 


The alternating 
load may break the protecting ms and thus start corrosion. The principal 
problem of corrosion-fatigue depends upon the naiure and the properties of the pro- 
tective film formed. Tables and fatigue curves are reproduced listing corrosion 
fatigue tests on plain carbon steels, alloy steels, nitrided steels, stainless and non- 
ferrous metal GT (9c) 


notches in the metal whicn in turn develop into local fatigue. 
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Fatigue in Helical Springs Made of ‘‘Superharmonic’ Steel (1 fenoment di 
fatica nelle molie ad elica in acciaio ‘‘superharmonico”’). 11. V. Prever & a 
Locati. La Metallurgia Italiana, Vol. 27, Apr. 1935, pages 255-274. The 
new fatigue test described in part I has been applied in testing valve springs 
made from severai typicai ‘‘superharmoniec’’ steels. Steels having the following 
composition: 


Sc Mn Si Ni Cr P S 
1) 0.96 0.62 0.19 0.42 trace 0.037 trace 
2) 0.68 0.56 0.23 — + 0.035 ” 


were given complete tests, tests on wire made using these steels being compared 
with tests on springs. Static tests alone are not sufficient to distinguish suitable 
material, so they must be supplemented by dynamic tests (vibration or torsion). 
Medium tensile strength and hardness are to be preferred, i.e., 36-39 kg./mm2 
tensile 44-47 Rw hardness (Rockwell hardness-cone, 150 kg. load) gave the optimum 
results. Annealing at 320° C. was found to produce better springs than whe; 
the annealing was carried out at 240° C., even though the latter gave higher 
tensile strength. A slight preliminary torsional set improves subsequent resistance 
to torsion. The charaeteristics required of a good spring steel are: high ¢. 
about 0.70%; low P and S content, P plus S 0.06%; and medium, but uniform 
hardness. The causes of failure of springs were found to be distributed 
follows: local graphitization 20%; variation in hardness 10%; 
~aused during wire-drawing 10%; local defects 12%; 

ow tensile and low C (0.5-0.6%) 15%; excessive strain and other defect 
in construction 10% AW( T 


as 
surface defects 
excessive hardness 100 


The Relation of Fatigue to Modern Engine Design. W. S. Burn. Engineer. 
Vol. 160, July 5, 1935, pages 21-22; July 12, 1935, pages 48-50. From Part I] 
of a paper by MacGregor, Burn & Bacon before the North-East Coast Institution 
of Engineers & Shipbuilders, Newcastle-upon-Tyne, Jan. 1935. See Metals & 
Alloys, Vol. 6, May 1935, page MA 200. LFM (9¢) 


Rapid Low Temperature Fatigue Tests. W. D. Boone & H. B. Wisnarr. 
Iron & Coal Trades Review, Vol. 131, July 19, 1935, pages 94-95. See 


Metals & Alloys, Vol. 6, Aug. 1935, page MA 331L/3. Ha (9e) 

Rear Axle Gears—Factors which Influence Their Life. J. O. Armen & A. L, 
BoEGEHOLD. Heat Treating & Forging, Vol. 21, July 1935, pages 338-340, 
Paper read before the American Society for Testing Materials. See Met fod 
{lloys, Vol. 6, Aug. 1935, page 331L/1. Ms ) 


9d. Magnetic Testing : 


L. REID, SECTION EDITOR 


The Effect of Phosphorus on the Magnetic Properties of tron. Hi: HI 
KAMURA. Tetsu-to-Hagane, Vol. 21, Aug. 25, 1935, pages 643-1 Ir 
Japanese. Specimens were prepared from pure Fe reduced by H and pu P 
alloy. The magnetic properties of specimens containing 0.1-1% P and fr C 
were determined by means of ballistic galvanometer metnod. The small amou P 
in Fe improves the magnetic properties of iron (that is, high permeab nd 
low hysteresis loss) although other impurities are injurious to these pr es 
When the amount of P in Fe was about 0.7% the max. permeability ed 
20,000 and the hysteresis loss deereased to less than 1,000 ergs/em.?/ey« ich 
is nearly 3 times the max. permeability and 60% of the hysteresis loss of ee] 
containing about 3.5% Si. When P content was more than 0.5%, no tie 
aging phenomenon was observed. To obtain the best magnetic proper the 
proper annealing temperature was found for different P contents; for exan or 
Fe containing low P proper annealing tenp. is 900-950° and for that « ng 
0.7% P, 1650°. According to microscopic examination, the higher the P ent 
in Fe, the larger the grain size a3 in the case of Si-steel, but it was ery 
noticeable when P content was more than 0.5%. When the annealing t se8 
to the Ags transformation point in the equilibrium diagram of Fe-P m, 
deleterious effects on the magnetic properties are observed. (Sd) 


A New Twin Yoke Magnetic Steel Tester (Ein neuer Dopperjoch-Magnetstahl- 
priifer). F. SrAstern & R. Sreinitz. Technische Mitteilungen /Arupp, 


Vol. 3, June 1935, pages 129-135. The new method is based on the me ment 
of the magnetic flux in an auxiliary rotating coil in an air gap and is indep t of 
shape of specimen. Its application is illustrated by the determination of the hy resis 
curve of a Ni-Al steel with a coercive foree of 550 oersteds. Ha (9d) 


Magneto-Elastie Stress Determination in Iron Reinforcing in Concrete (Magneto- 
elastische Messung von Ejisenkraften in Eisenbetonkérpern). E. CHwaia. Leton 
& Eisen, Vol. 34, May 20,° 1935, page 163. The new instrument is based on 
the phenomenon that ferro-magnetic materials show typical changes of magnetiza- 
tion in relation to mechanical stresses. WH (9d) 


The Variation with Magnetic Field and Temperature of the Thermoelectric Proper- 
ties of Ferromagnetics. F. E. Lowance & F. WoopprinGe CoNsTANT. 
Physical Review, Vol. 48, Aug. 1, 1935, pages 257-260. It was first shown 
by Sir Wm. Thomson that a thermocouple may be composed entirely of Fe or Ni 
provided part is in a magnetic field and part not. A survey of the work previously 
done on this subject and an experimental investigation of a more extended nature 
than any heretofore have been attempted in order to clear up existing confusion 
and render the subject more available to theoretical interpretation. Measurements 
on Fe, Ni, Co, and permalloy from room temperature to above the Curie point 
indicate that the e.m.f. produced by a magnetic field in these thermocouples 1s 
conditioned by (1) the erystal structure and (2) the change in direction of 
the resulting spins or intrinsic magnetization in separate crystal regions, and 
that this effect is related to the change in length on magnetization. WAT (9d) 


The Size and Arrangement of Bismuth Microcrystals Formed from Vapor. C, T. 
Lane. Physical Review, Vol. 48, Aug. 1935, pages 193-202. The magneto- 
resistance of films of bismuth, deposited on glass and mica, has been measured 
at room and liquid-air temperatures and for various angles between the film 
normal and the magnetie field. The thermal coefficient of resistance shows no 
corresponding anomaly. X-ray analysis shows all the films to be composed prin- 
cipally of small crystals with (111) parallel to the backing. The bearing of these 
results on the structure of metallic films is briefly discussed. WAT (9d) 
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10. METALLOGRAPHY 


J. S. MARSH, SECTION EDITOR 


The Determination of Certain Phase Boundaries in the Silver-zinc Thermal Diagram 
by X-ray Analysis. E. A. Owen & I. G. Epmunps. Journal Institute of 
Metals, Vol. 57, June 1935, pages 321-330 (Advance Copy No. 706). Boun- 
daries in the region extending from the y to the e€ phase of the Ag-Zn system 
were determined by X-ray analysis. The crystal parameters determined were accurate 
to at least 1 part in 5000. Results confirmed the existence of the boundaries in 
the generally accepted diagram, but they indicated that the positions of the boun- 
daries need adjustment. The (7)-(y+6) boundary requires adjustment in the 
direction of lower Ag content, by about 0.5% Ag by weight at the lower tempera- 
tures and by a progressively greater amount in the opposite direction at tempera- 
tures above 575° C. The (y+6)-(6) boundary needs to be displaced towards the 
(Ag end of the diagram by about 4% in composition. The (6)-(6+¢) and 
(5)-(6-+) boundaries should be more nearly parallel to the temperature axis. 
At the higher temperatures the (6)-(6+-7) boundary moves toward the Ag end by 
about 4% in composition. The (6-+-e)-(e€) boundary is parallel to that of the 
xecepted diagram but should be moved by about 1% toward the Ag end of the 
liagram. JLG (10) 


Equilibrium Diagrams of Binary Alloys of Tin. E. S. Hepnces & C. E. 
HomER. Technical Publications of the International Tin Research and 
Development Council, Series B, No. 2, Aug. 1935, 90 pages. Diagrams deter- 
mined between 1903 and the present are shown for alloys of Sn with 34 other 
elements. When investigators disagree, the various diagrams are shown without 

licating which is to be preferred. Thus there are 14 figures that show differences 

the results of workers on the Sn-Cu system. The biblography includes references 

all diagrams for a system whether they are reproduced or not. There is a 
liseussion of the interpretation of equilibrium diagrams, the examples of different 
types being drawn from various alloys of Sn. It is very convenient to have this 
ompilation in one set of covers. HWG (10) 


X-rays in Theory and Experiment. ArtrHur H. Compton & SAMUEL 
Axtutson. D. von Nostrand, New York, 1935. Cloth, 64% x 9% inches, 
pages. Price $7.50. 
he most important task in reviewing a book of this calibre is to define 
irly its scope, for the book is almost a necessity to those whose activities lie 
its field, just as the first edition was in its day. It is a comprehensive treatise 
the physies of X-rays. It covers the early classical theories, the more recent 
ntum theories, and the experimental data concerning the following phenomena: 
emission of general radiation and of line spectra; the scattering of X-rays 
independent electrons, groups of electrons, gases, liquids, and_ solids; 
Compton effect and the analysis of the moditied line; the reflection of X-rays 
perfect and imperfect crystals, and the determination of the distribution 
ectrons in erystals from scattering and reflection data; the absorption, refrac- 
dispersion and polarization of X-rays; the diffraction of X-rays with ruled 
gs and with the double crystal spectrometer, and precision wavelength deter- 
tions by these and other methods; the photoelectric effect. In the appendices, 

are given of absorption coefficients, wavelengths of emission lines and 

ption edges, the electronic structures of the elements, the atomic structure 
and terms for the X-ray spectra of numerous elements. There is no 

rtant theory of these phenomena that is not discussed, there is no fundamental 

ion that is not derived, unless the space required is prohibitive, and there 

i crucial experiment that is not reported. Experimental technique is not 
ved at length, however. While there is an excellent presentation of the 

t mn between X-ray diffraction and the internal symmetry of crystals, there 
i attempt to give more than a brief introduction to the subject of crystal 

t ure and its determination. Consequently it does not duplicate the material 

found in books devoted to crystal structure, nor does it present metallurgical 

applications of X-rays. There is, for example, no mention of radiography; the 


details of tubes and transformers; the use of X-rays in the study of preferred 
orice: tations, internal stress, fatigue, diffusion, recovery, recrystallization, grain 
growth, solid solutions, intermetallic phases, structural analogies, allotropy, transi- 


tion phases, or age hardening; or the diffraction of electrons and other particles. 

mathematics in the book, of which there is a great deal (and beautifully 
Prinied), presupposes a knowledge of calculus, and in a few eases vector analysis. 
C. 8S. Barrett (10) —B— 


Structure of Ni-Co Alloys (Sur la Structure des Alliages Nickel-Cobalt). 
Wirotp Bronrewskt & W. PietreK. ‘Comptes Rendus, Vol. 201, July 
16, 1935, pages 206-208. Electrolytic Co and Ni were remelted in yacuo to 
make up the series of alloys from 0 to 100% Co which were then annealed 24 
hours at 800° C. and cooled slowly over a 24 hour period. Curves show variations 
of composition with electric conductivity, Curie points, coefficient of dilatation, 
Brinel! hardness, ete. No intermetallic compounds in the series could be identified. 


FHC (10) 


On the Equilibrium Diagram of Nickel and Zinc (the 2nd report). Kawnzr 
Tamaru & Atom: Osawa. Kinzoku no Kenkyu, Vol. 12, Mar. 1935, 
pages 131-147. In Japanese; Science Reports Tohoku Imperial University, 
Vol. 23, 1935, pages 794-815. In English. Results of the present investigation: 
(1) A peritectic reaction takes place at 517° between y and melt forming « 
Phase. The range of the reaction lies between 13.5 and 0.5% Ni. (2) The 
volume of the alloys containing 10-11% Ni increases by about 3% with the 
formation of ¢ phase. (3) a@-solid solution has a face-centered-cubic lattice. The 
parameter increases very rapidly up to 20% Zn, but then more slowly, reaching 
3.592 A.U. at 38.9% Zn. (4) B-solid solution is a body-centered-tetragonal 
lattice. a = 2.724 AU., ec = 3.168 A.U., c/a = 1.163. y solid 
solution has a body-centered-cubic lattice containing 52 atoms in a unit cell. 
& = 8.927 A.U. A compound NiZng was considered to be -y-solid solution 
im the first report, but according to X-ray analysis it was found to be NisZnpo. 


(6) 65-solid solution has a face-centered-tetragonal lattice. a — 3.867 A.U., 
c = 3.203 A.U., c/a = 0.8278. (7) ¢€ phase is a tetragonal lattice and 
_ 50 atoms in a unit cell. a = 8.922 A.U., ec = 9.254 A.U., e/a = 
“Voi, 


This phase has the formula NisZnz and contains 10.9% Ni. KT (10) 
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A METALLURGIST 
WITH CREATIVE IDEAS 


is wanted by a large mid-western metal 
fabricating plant of highest financial rat- 
ing. He will do research and designing 
work; will be in a position of authority ; 
will command a substantial salary from 
the start. 


He must have originality and initiative; 
executive tact; a thorough knowledge of 
the properties of such metals as brass, 
copper, steel, stainless steel, etc.; also 
familiar with brazing ... His letter in 
response to this inquiry should stress 
products or processes he has originated. 
This letter will be held in strictest con- 
fidence. Address Box MA-1, Care of 


Metals & Alloys, 330 W. 42nd St., New 
York, N. Y. 











Equilibrium Diagram of Mg-rich Mg-Al-Si Ternary System. Hacure SAwamorto 
Suiyokwai-Shi, Vol. 8, Apr. 1935, pages 713-727. In Japanese. The equilibrium 
diagram of Mg-Al-Si system on the Mg side was determined by means of thermal 
and microscopic studies. The ternary-eutectic temperature was found to coluwide 
with the eutectic temperature of the Mg-Al system. It exists at 437° C€. and 
contains 32.7% Al, 67.3% Meg. HN (10) 


/ 


The Solubility of Lead in Mercury. Herserr E. Tuompson. Journal of 
Physical Chemistry, Vol. 39, May 1935, pages 655-664. A special solubility 
apparatus was designed and a special experimental technique developed for the 
efficient handling of the rapidly oxidized Pb amalgams. This type of apparatus 
and technique may be of use also in studies of other easily oxidized amalgams. 
About 70 determinations of the solubility of Pb in Hg were made in the tempera- 
ture range 20°-70° C. with an average deviation of about 5 parts/1000 for the 
final runs. The experimental results are adequately represented by the follow- 
ing equation within the temperature range studied: 

Nev = 0.5893 — 0.004115 T + 0.000007354 T?. 
The solubility of Pb in Hg drops from 4.33 at. % Pb at 70° C. to 1.476 at 
% Pb at 20° C. EF (10) 


Graphite Formation in Gray iron (Graphitbildung im Grauguss). H. Nipper. 
Giesserei, Vol. 22, June 7, 1935, pages 280-287. Gray Fe consists of a 
metallic base in which graphite flakes are imbedded more or less regularly. The 
base substance is built up, according to temperature and heat treatment, of poly- 
crystalline y-Fe, pearlite in its various forms, ferrite, or of several of these 
constituents together. The size of the crystalline graphite flakes is about 100 A.U. 
The crystallographic conditions of graphite in gray Fe are illustrated by micro- 
graphs, the effects of under-cooling on the structure of hypo-, hyper-eutectic, 
and eutectic cast Fe alloys are discussed and suggestions for the treatment of the 
melt are made, Ha (10) 


Investigations of Heat Changes During Metallic Transformations. I11. tron (Unter- 
suchungen iiber die Warmetinung bei metallischen Umwandlungen. I11. Eisen). 
H. von Steinwenr & A. Scuuuze. Physikalische Zeitschrift, Vol. 36, 
June 15, 1935, pages 419-432. The contradictory previous investigations by 
various experimenters are summarized. An 18 kg. block of vacuum-melted 
electrolytic Fe of 99.97% purity (0.03% Mn and traces of Si) was utilized 
for determining the heat changes of the magnetic Az and allotropic Az trans- 
formation. The heat evolution of trinsformation, which according to the present 
investigation extends over the temperature range 710° to 790° C., yielded 
Q@ = 4.8 cal./g. (mean error = + 0.2 cal./g.) The heat change at the 
allotropic As transformation was found to be Q@Q = 6.2 cal./g. with a mean 
error of + 0.08 cal./g. The characteristic difference between both kinds of 
transformation can be clearly recognized in their caloric behavior. The present 
experimental method could not be applied to the determination of the A, trans- 
formation owing to the rapid evaporation of Fe at the extreme temperatures 
involved. (See also abstract above). EF (10) 
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Distortion of Metal Crystals. C. F. Exam. Oxford University Press, 
New York, 1935. Cloth, 6% x 9% inches, 182 pages. Price $5.00. 

Mrs. Tipper’s (C. F. Elam) book covers a wide range of subjects of interest 
to the physical metallurgist; so wide, in fact, that many of the subjects on 
which she touches are quite inadequately discussed. This will lead to some dis- 
satisfaction on the part of those familiar with the literature in this field, who 
will also feel that parts of the book are loosely written. But for the metallurgist 
whose interest in these matters is general rather than specific it will be found to 
be interesting reading, and for those who wish to become more familiar with 
these aspects of metallurgy it will be found an excellent guide to the literature of 
crystal plasticity and related subjects. The author discusses the preparation and 
deformation of single erystals of metals and alloys, the deformation of poly- 
crystalline metal, deformation under repeated stresses, fracture, the effect of time 
and temperature on these tests, the alteration of X-ray reflections, the relation 
between work done and energy absorbed, changes in physical properties accom- 
panying deformation, plasticity, and finally a theoretical discussion. Her book 
is to be particularly commended for the large number of references to the litera- 
ture, and is, in addition, well printed and contains many useful diagrams and 
interesting plates. While the book will not serve as a handbook for those 
engaged in research along these lines, the geometrical treatment of the deformation 
of crystals will be found to be pretty heavy reading by those unfamiliar with 
the subject, and the serious reader will want to make use of the references. The 
reviewer feels that much of the discussion of the phenomena described is not 
sufficiently critical, and some important aspects of the subject are ignored; for 
instance, nither the role of ‘‘lineage’’ structures nor of overstrain aging is con- 
sidered as the cause of some of these phenomena. However, the author should 
not be overly criticized for omissions from a survey book of this type. It will 
be found a worth-while addition to a metallurgist’s library. M. Gensamer (10)—B— 


Principles of Phase Diagrams. J. S. Marsn. McGraw-Hill Book Company, 
New York, 1935. Cloth, 6 x 9% inches, 193 pages. Price $3.00. 

The prime object of this, the fifth volume in the Alloys of Iron Research 
Monograph Series sponsored by the Engineering Foundation, is a presentation of 
a key to the interpretation and construction of ternary phase diagrams, a number 
of which have appeared in the earlier volumes of the series. In carrying out 
his task the writer has attempted to produce at once a brief and comprehensive 
presentation of his subject. This has led to a highly condensed, yet somewhat 
popular treatment of the thermodynamic principles bearing upon the powers and 
limitations of phase diagrams, followed by an even more condensed outline of the 
fundamental types of diagrams possible in systems of one, two, and three components. 
Of its six chapters the first two are devoted to the thermodynamic background, 
the third to phase diagrams of one and two component systems, the fourth and 
fifth to systems of three components, and the sixth largely to a_ practical 
example in the ease of the iron-carbon-silicon system. Among the more inter- 
esting features of the book may be mentioned a_ series of discussions of 
common efrors and misconceptions, a scheme of classifying transformations which 
reduces the number of types oceurring in the binary systems to four, and the 
introduction of a new system of nomenclature for the points, lines, and spaces in 
phase diagrams. The simplified plan of classifying transformations carries with 
it a number of obvious advantages, but the abbreviation of the subject matter 
effected thereby and the near absence of practical illustration makes necessary 
an uncommonly close attention and extensive use of the imagination on the 
part of the reader. While it is doubtless true that a logical and complete 
system of nomenclature is a convenience, if not a necessity, in any field of 
science and that the earlier such a system is established the more useful it may 
become, it may also be true that a too cumbersome nomenclature may impede the 
development of a subject by lending to its obscurity. In the present instance, for 
example, it seems improbable that the interested public will readily exchanage 
the comparatively euphonious term ‘‘eutectic line’’ for the more cumbersome 
proposed ‘“‘bin. 2 tricygic line.”” To the author’s credit it should be observed, 
however, that the book has been so written that the reader may, if he chooses, 
disregard most of the new terms without fear of misunderstanding. These objections 
are minor. The reviewer knows of no other work in the English language which 
treats so well the subject of ternary phase diagrams. Indeed, the handling of 
this material compares very favorably with that of G. Masing’s recent work in 
German entitled ‘‘Terniire Systeme.’’ The descriptive matter, being more con- 
densed, is somewhat more difficult to follow, but the present book excels its 
German counterpart in the completeness of its treatment. The fact that this 
volume does not cover exhaustively, or even adequately, as many of the branches 
of the subject of phase rule application as one could desire serves only 
to emphasize the need for more books in this field. F. N. Rhines (10) —B— 


Diffraction of Electrons by Outside Films on Molten Metals. J. A. Darpy- 
sHirE & E. R. Cooper. Transactions Faraday Society, Vol. 30, Nov. 
1934, pages 1038-1048. Contains bibliography. The study was made of Cd0, 
BiO, MgO, AleOs by means of electron diffraction. The electron beam was 
obtained from a hot-cathode discharge tube and focused by means of a_ solenoid 
of 2,000 ampere turns. The patterns observed for Cd, Mg and Al oxide cor- 
responded quite well with those to be expected. Definite discrepancies occur between 
theoretical and observed intensities. For Cd0, the 220 is the strongest observed 
ring, whereas 200 should be the strongest and there was one extra ring having 
d/n equal to 1.735. No extra rings were observed for MgO but the observed 
intensities differ from theoretical. The oxide of Al was found to be the face- 
centered-cubic modification known as y Ale0s. The BiO pattern obtained cor- 
responded to a centered-tetragonal lattice of axial ratio 1.04. The experimental re- 
sults have indicated that there are still many points about the process of electron 


diffraction which are not yet thoroughly understood. PRK (10) 
Two-dimensional Super Structures ({Zweidimensionale Uberstrukturen). Fritz 
Laves. Zeitschrift fiir Kristallographie, Abt. A, Vol. 90, Mar. 1935, 
pages 279-282. Reports on peculiar superstructures observed on NigAse. The 


phenumenon of 2-dimensional superstructures is discussed by means of 6 X-ray 
photographs. The fact that superstructures need not be only 3-dimensional but 
may also be 2-dimensional appears to the author to be of some significance for 
the investigation of thermal treatments of alloys. EF (10) 


X-ray Study of Residual Stresses in Metals. Y. P. Kourpinovski. Vestnik 
Metallopromishiennosti, Vol. 14, Dec. 1934, pages 46-54. In Russian. The 


amount of residual deformation was determined by precision measurement of 
asterism produced on Laue photographs by means of a Zeiss microphotometer. 
(10) 
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Oriented Intergrowth and Overgrowth in Relation to Modification of Crystal 


Habit by Adsorption. Criirrorp FroNpEL. American Journal of Science 
Vol. 30, July 1935, pages 51-56, Factors determining the absorbing plane jp 
habit modification are held to be similar to those governing the appearance of 
the separating phase in oriented overgrowths and in oriented intergrowths. Orienteq 
intergrowths from solid solution frequently occur in alloys, as Desch has shown. 
Control of adsorption is primarily by similarity along particular lattice Planes of 
the new phase; the foundation is reciprocal along similar planes for the separating 
crystal in overgrowths and intergrowths and as the favored plane in modification 
of habit. Overall similarity of structure leads to crystallization equally jpn 3 
dimensions as in the dendrites or polyhedra for certain Zn alloys. WB (10) 


Investigations of Heat Changes During Metallic Transformations. 1}. (Unter. 
suchungen iiber die Warmeténung bei metallischen Umwandliungen. 11.) HH. VON 
STEINWEHR & A. Scuurze. Physikalische Zeitschrift, Vol. 36, May 1, 
1935, pages 307-311. Continuing previous research (I. B-brass, Physikalische 
Zeitschrift, Vol. 35, May 15, 1934, pages 385-397), the heat change of the 
a —> £8 transformation was determined in a 20 kg. Co block. Qa —» B = 9 
eal./g. with a mean error of + 0.03 ecal./g. The heat change of the magnetic 
transformation was found to be: Qmagn. = 1.2 cal./g. with a mean error of 
+ 0.07 cal./g. The transformation temperature range of the allotropic change 
extends from 389° to 420° C. and that of the magnetic transformation from 
1070° to 1125° C. EF (10) 


Nucleus Formation During Recrystallization. 1. 
Rekristallisation. 1.) M. Kornrextp. Phystkalische Zeitschrift der Sowjet 
Union, Vol. 7, No. 4, 1935, pages 432-441. In German. The conceptions 
“velocity of nucleus formation, beginning of recrystallisation and reerystallization 
ability’’ are precisely defined and experimental data on cold-rolled Al are presented 
to illustrate the definitions. Diagrams show the interrelations among nucleus for- 
mation speed, linear crystal growth (of newly formed grains) and amount of 
cold work. Postulates that the incubation period is inversely proportional to the 
velocity of linear crystal growth. EF (10) 


(Ober die Keimbildung bei der 


Reactivity and Catalytic Activity of Solids in Transitional States (Uber Reak- 
tionsfahigkeit und katalytische Aktivitat der festen Materie in Ubergangszustanden), 
J. Arvip Hepvatn. Svensk Kemisk Tidskrift, Vol. 47, June 1935, pages 
161-188. In German. Paper before the Joint Meeting of Kemistsamfundet and 
Kemiska Sillskapet, Stockholm, points out many phenomena observed in min- 
eralogical, metallurgical, metallographic and (heterogeneous) catalytic fields which 
indicate that materials display a much greater activity in the solid state than has 
been generally assumed. Many problems of metallurgical significance are discussed 
as for instance diffusion in crystals, phase changes, reactions in the solid staie, 


(n and e- phase of Cu-Sn system with CaO) reduction of Fe203, dissociation 
of FeoS, dissolution of Cu and Bi in HNOs, mosaic structure in metals, reaction 
of metal oxides with SiO», ferromagnetic changes (Ni and Ni-Cu). 42 erences, 
EF (10) 

Grain Size and Steel Quality (Kornstorlek och Stalkvalitet). Exrnar Onan. 


Jernkontorets Annaler, Vol. 119, Apr. 1935, pages 143-174. Résumé of 
work on controlled C€ steels based largely on American research and _ practice. 
) (10) 








a 
featuring— 

Unusually Comfortable 
Rooms, Good Food, Careful! 


repared, and Rates fron 
$2.50 Single 


Olveland its 
@ The HOLLENDEN 


Page EVERY ROOM 
© The NEIL HOUSE 
Chink 


© The MAYFLOWER 


Toledo iti 
© The NEW SECOR 
© The FLEET WOOD 


An Exclusive Winter Resort Hotel 
DeWitt Operated Hotels 


are located in the heart 
of their respective cities 

















METALS & ALLOYS—Vol. 6 


f > 


<a 





Vol 
scl 
Mg 


wit 
the 
Ze 
fluo 
the 
tha 
and 
sho 
cast 
wit! 
Deh 
‘4 
pres 
rega 


Pall 
Ele 
den 
cert 
plat 
jnto 
that 
the 
etch 
up 
presi 
fissu 


C 
a 
June 
and 
It i 
Koss 
direc 
equa 
each 
eryst 
only 
Thon 
nuele 
diseu 
wo 
It is 
inter; 
Met 
page 


Tw 
Verbi 
Vol. 
hexas 
are 
‘z= 
posit: 
trans! 
the | 
ferror 
liquid 
MgCu 
are | 
5.878 
short] 


Gra 
Iwas 
220-2 
may 
of Fe 














ci a 


The Change from Metallic to Heteropolar Bonding (Der Ubergang von metallischer 
mu heteropolar Bindung). U. DEHLINGER. Zeitschrift fiir Elektrochemie, 
Vol. 41, June 1935, pages 344-346. According to the work of E. Zintl (Zeit- 
chtvift fiir Physikalische Chemie, Vol. 21, 1933, page 138) a number of 
Mg alloys were shown to form compounds with non-metallic type lattice (as in 
fuorspar, ete.) when there were present components capable of forming anions 
with a maximum valence of 4, otherwise the typical metallic lattice resulted. In 
the case of the metallic compound AuAls (C. D. West & A. Ww. Peterson, 
Zeitschrift fiir Krystallographie, Vol. 88, 1934, page 93) which has a 
quorspar structure the author believes the above rule applicable because he regards 
the complex Ale rather than the single Al atom as being effectively anionic in 
that the complex lacks only 2 electrons for a complete shell. In the MgizAlie 
and CuAle structure this complex Als has definite geometric form and the author 
shows that it these structures a partially heteropolar loading distribution is the 
ease. Analogies are drawn between the behaviour of the Mn atom and complex 
with the Me atom and Al complex and the previous work of the author (U. 
Dehlinger, Zeitschrift fiir Elektrochemie, Vol. 41, 1935, page 20: Metals 
& Alloys, Vol. 6, May 1935, page MA 206L/9) completed in a table of the 
presenit article. This table gives the mutual relations of Mg, Zn, Al, Sn as 
regards miscibility and formation of metallic or heteropolar compounds, WB (10) 


The Occlusion and Diffusion of Hydrogen in Metals. A Metallographic Study of 


Palladium-Hydrogen. Donatp P. Smitn & G. J, Derce. Transactions 
Elect? emical Society, Vol. 66, 1934, pages 253-270. Metallographic evi 
dence is presented showing that the principal entry of H into Pd is along 
certain rather widely spaced members of the octahedral and dodecahedral sets of 


planes whic! intersect the surface, and that the H spreads from the octahedral 
into other dodecahedral planes. From detailed discussion of the facts it is deduced 
that the ready diffusion takes place in minute fissures which are not improbably 
the result of octahedral cleavage. The susceptibility of the metal to attack by 


etching ag is shown to vary in parallel with the avidity with which it takes 
up H from the gas phase and hence also to be related, in all probability, to the 
presence of the fissures. It is concluded that occlusion by the intra-granular 
fssures, rather than by grain faces, is of primary importance. (10) 


Crystal Growth and Nucleus Formation (Kristallwachstum und Kristallkeimbildung). 
I N. Srranski & R. Katscnew. Physikalische Zeitschrift, Vol. 36, 


June 1, pages 393-403. The evolution of the theory of nucleus formation 
and eryst wth (Gibbs, Volmer & collaborators, Kossel & Stranski) is reviewed. 
It is p ut that there are no contradictions between Volmer’s theory and 
Kossel & ki’s derivations although both approach the problem from different 
directio! erystal model, the cubic lattice is discussed. The Thompson-Gibbs 
equatior lified and it is derived, that a certain vapor pressure corresponds to 
each =minu rystal particle (equilibrium state) but not vice versa. Since a 
erystal nly by a whole number of lattice planes, its vapor pressure ean 
only ass lefinite values which, however, fall upon the curve expressing the 
Thompso equation. The formation of the 2- and 3-dimensional erystai 
nuclei with mathematically, and the equilibrium form of crystals is 
discussed neth. The mechanism of erystal growth and solution is extended 
io “‘sub sizes,”’ i.e. to nucleus formation and linear crystallisation speed. 
It is hi t the applied methods should also be useful in the treatment and 
interpreta phenomena connected with recrystallisation of solids. (See also 
Metals ys, Vol. 5, Dec. 1934, page MA 579 L-5; Vol. 6, Feb. 1935, 
page MA EF (10) 
Two Int tallic Compounds of Beryllium with tron (Uber zwei intermetallische 
Verbindunge es Berylliums mit Eisen). L. Miscu. Naturwissenschaften, 
Vol. 23, 1935, pages 287-288. A compound FeBeo2 whose structure is 


hexagonal milar to that of MgZme, was found in the Fe-Be system. There 
are 12 a er unit cell. The lattice constants are a — 4.212 A.U. and 
e= 6.8 The density is 4.65 g./cc. The parameters of the lattice point 
positions 0.833 and v = 0.063. This phase has a_ ferromagnetic 
transforma 521°-524° CC. The direction of strongest magnetism lies in 
the hexago ise plane. Another compound, FeBes, was found which is not 


ferromagnet 
liquid air 
MgCus, wi 
are occupic 


ordinary temperatures, but is attracted by an electromagnet at 
eratures. The structure is face-centered cubic and similar to 
atoms per unit cell. The 8 point positions of the Mg atoms 
itistically by 4 Fe and 4 Be atoms. The lattice constant is 


5.878 A.U complete description of these compounds is to be _ published 
shortly. EF + HAS (10) 
Graphitization of tron-carbon Alloys Considered by Change of Energy. Keizo 
Iwase & Koxitr Sano. Tetsu-to-Hagane, Vol. 21, Apr. 25, 1935, pages 
220-223. In Japanese. Change of free energy upon the reaction 3Fe + €C = FesC 


may be cal ed from the heat of formation of Fes€ at 25°, specific heats 
of FesC, grap and Fe (a, B and y) at 0°-1100°, and heats of transformation 
of Ao, Av and As in Fe-€ alloys or from the equilibrium constants of the reactions, 
3Fe + 200 FesC + COs and 2CO = C + COe at higher temperatures. 
Using these rmochemical values which were determined by many investigators, 
the change of free energy has been calculated. The calculation has been made 
in 2 ways by thermodynamic relations: (1) A F° = RT\nKp and (2) A Cp 
= (dAH/AT)» and —QH/T? = [d (AF/T)dTp. In carrying out circula- 
tion (2), proper correction has been made, as the y Fe dissolves C and forms 
austenite. This has been done by applying the Nernst formula of dilution, iie., AF° 
= —RTinNi/N2. The results of these 2 ways of calculation showed good agree- 
ment, i.e., AF in she above formulas becomes 0 at 960° and 964° respectively, 
being positive belyw these temperatures. This means that the FesC is unstable and 
should decomrosé into austenite and graphite below these temperatures, while 
above these temperatures its decomposition cannot take place, as it is more stable 
than the egfiivalent mixture of austenite and graphite. Hence it may be con- 
cluded thdt FesC is metastable at lower temperatures, but at higher temperatures 
brani is metastable. TS (10) 
4 Allotropic a —5 y tron Transformation (Allotrope a —» y omzetting in zuiver 
Mer). Polytechnisch Weekblad, Vol. 29, Mar. 14, 1935, page 175. A 
table shows the As transformations in Fe of 10 different origins. WH (10) 


The Metallic State. Nature, Vol. 136, July 20, 1935, page 115. A summary 
4 conference of physicists on ‘The Metallic State” at University of Bristol, 
England. Discussions concerned X-ray emission and absorption, superlattices, 
conductivity of bismuth crystals, 1ecent discoveries in magnetism. CSB (10) 
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11. PROPERTIES OF 


Conversion Data, Melting Points and Temperature Colors Shown on Chart. 
Steel, Vol. 96, Apr. 8, 1935, page 36. Shows m.p. of metals and alloys of 
practical importance. MS (11) 


Surface Tension of Molten Metals and Alloys. V. Surface Tension of Fe-C 
Alloys, Hg;Tlo, NaHgo, Its Variation with Time with Thallium and Surface Tension 
of Slags. After the Investigation of B. Schmidt & F. Pelka (Die Oberflachen- 
spannung geschmolzener Metalle und Legierungen. V. Die Oberflachenspannung von 
Fe-C-Legierungen, Hg-Tlo, NaHgo, thre zeitliche Veranderung bei Thallium und 
die Oberflachenspannung von Schlacken. Nach Versuchen von B. Schmidt und F. 
Pelka). F. Saverwarp. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vol. 223, May 23, 1935, pages 84-90. Tests on the alloys were made 
with a pressure-bubble method described by Kenyo Hondo, in an atmosphere of 
50-50 H. and A. Quartz capillary tube was used for Fe-C alloys and dipped into 
metal bath. Before and after the tests the tube was calibrated with Hg. The 
average values with a deviation of + 5% are: 


c 


%C Temp. °C. Surface Tension—dynes/em. 
$.§ 1300 1150 

1400 1300 

1420 1340 
2.2 1420 1500 


A constantly positive temperature coefficient is indicated. The C content is an 
arithmetical average of C before and after test since the protecting atmosphere 
gave rise to a slight decarburization. Part 2 discusses tests made on NaHgo and 
Hg;Tlo by the same method using a quartz capillary. Tabulated data are given. 
Part 3 discusses the variation of surface tension of Tl due to gas content. A new 
apparatus proposed by B. Schmidt was used in which the height of the drops of 
molten Tl could be measured in a vacuum. After several days of degassing the 
melt in vacuum, consistent readings could be obtained. Data are tabulated. 
Part 4 reports the tests made on several slags by the same method but with a 
Pt capillary. The tubes were calibrated with molten LioSi0. for which the surface 
tension was known. Three slags were studied which E. Diepschlag & M. Michalke 
(Giesserei, 1934, page 493) and E. Diepschlag & L. Treuheit (Giesserei, 
Vol. 18, 1931, page 705) have reported to be a metallurgical problem in that 
they influence the Fe structure and the size of the graphite in gray iron casting. 
The composition of the slags and the surface tension are given. An attempt is 
made to explain the effects on the physical properties of the graphite. WB (11) 


Are Metals Permeable by O11? A. H. Grit. Mechanical Engineering, Vol. 
57, July 1935, pages 413-414. Experiments made to solve the question whether 
metals can absorb oil showed that leaded bronze will absorb about 0.3% oil by 
weight and that it penetrates at least 0.375”. Mild steel did not absorb oil, and 
babbitt metal behaves similarly to bronze. 5 references. Ha (11) 


Number of Electrons Contributing to Paramagnetism of Nickel (Nombre des 
Electrons qui Contribuent au Paramagnétisme du Nickel). Lours N&ée.. Comptes 
Rendus, Vol. 201, July 8, 1935, pages 135-136. Author proves by means of 
the Curie constant that the electrons in Ni which contribute to paramagnetism are 
identical to those coneerned with ferromagnetism. FHC (11) 


Electric Resistance Metals (Ueber elektrische Widerstandsmetalle). Atrrep 
ScHULZE. Gtesserei, Vol. 22, June 21, 1935, pages 312-314. A review of 
compositions of materials used in resistors and as heating elements in furnaces, 
and their properties. The highest service temperatures can at present be obtained 
with alloys of 65% Fe, 30% Cr, 5% Al and of Fe-Cr-Al-Co which will stand 
1350° € Ha (11) 


Alloys—Old and New. Sir H. C. H. Carpenter. Engineer, Vol. 159, 
May 10, 1935, pages 492-494; Engineering, Vol. 139, May 10, 1935, pages 497- 
498. From the Presidential address. delivered before the Iron & Steel Institute, 
May 1935. LFM (11) 


lla. Non-Ferrous 


A. J. PHILLIPS, SECTION EDITOR 


Thermal and Electrical Conductivities of Copper Alloys. Cyrit STANLEY SMITH 
& Eart W. Patmer. Metals Technology, Sept. 1935, American Institute 
Mining & Metallurgical Engineers Technical Publication No. 648, 21 
pages. Electric and thermal conductivities of Cu-rich alloys of Si, Al, Mn, and 
Ni and a large number of ternary or more complex alloys are reported. Both 
conductivities are given for 20° and 200° C. As the amount of added element 
K 
increases the Lorenz ratio ( ) increases, at first rapidly and then more slowly. 
AT 
The thermal conductivity of alloys increases with temperature, although that of 
pure Cu decreases. The ratio between electric and thermal conductivity varies 
considerably, but it is shown that all results at both temperatures for all Cu 
alloys lie on a single curve when the thermal conductivity is plotted against the 
product of electric conductivity and absolute temperature. This curve is almost 
a straight line and intersects the thermal conductivity axis at a small but definite 
value. The results of all alloys measured lie much closer to this curve than any 
curve of constant Lorenz ratio. A table is given for the approximate conversion 
of thermal and electric conductivity of Cu-base alloys at 20° C. 13 references. 
JLG (11a) 


Calcium: tts Metallurgy and Technology. C. L. Mantert & CHaARLes 
Harpy. Transactions Electrochemical Society, Vol, $6, 1934, pages 63-83. 
See Metals & Alloys, Vol. 6, May 1935, page MA 206R/10. (lla) 
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Properties of Distilled Calcium (Proprietés du calcium obtenue par sublimation) 
PauL Bastien. Revue de Metallurgie, Vol. 32, Mar. 1935, pages 120-126 
Impure Ca having the composition: 86.7% Ca, 9.1 CaO, 2.7 CaCl. 0.3 4 


Soe . ¢ : 0 Si, 
0.88 Fe, 0.2 Al was distilled in vacuum and remelted using the method of 
Herenguel & Chaudron, Comptes Rendus, Vol. 195, page 1272. ‘Tie metal 
produced was sound and analyzed 99.3 Ca, 0.02 Fe, trace Cl, 0.14 Sj. Two heat 


evolutions were observed by means of a differential Pt-Pt:Rh thermocouple, at 435° 
and at 270° C. the latter being about % as great as the former. With a more 
delicate method the transformation points were found to be at 240° and 439° c 
Heating specimens of distilled Ca in evacuated tubes for 24 hours ana quenching 
them in H2@ showed the average hardness under the lower critical as 14 on Pomey 
and Voulet scale, above it as 17, and above the upper critical as 27. 4 phase 
is stable under 260° C., B between 260° and 440° C. and y above 449° c 
The dilatation curves obtained in air on impure Ca indicated 2 additional trans- 
formation points apparently due to the action of atmospheric N on the metal. 
Distilled Ca on heating in air gave curves similar to those obtained 
Coefficient of dilatation for a Ca was 25.2 x 10-*, for B 29.9 x 


in argon. 


10-*, for » 
29.9 x 10-® as determined in a Chevenard dilatometer. Specific gravity at 29° Cc 


was 1.542 + 0.0005. Ductility of Ca is greatly affected by impurities. Distijieg 
Ca had 53% elongation, 98.5% Ca had 30.5 while the impure metal of the 
analysis given above did not have any elongation. Sublimed Ca had 4.4 kg, mm.? 


tensile strength. With loading speed of 4 mm./min. distilled Ca is more ductile 
than Al (99.6%) and less ductile than Pb, but it has a greater elongation than 
either of them. Elongation of Ca at the fracture is considerably greater than that 
of Al and Pb. Modulus of elasticity of distilled Ca was between 2250 and 2750 
kg./mm.* Creep testing at room temperature using the range of loading 0.015 
to 1.200 kg./mm.? showed a maximum tensile load without creep at 0.4 kg./mm.? 


Cylinders of distilled Ca crushed to 50% of their original height different 
temperatures showed a complete recrystallization during deformations at and above 


300° C. The pressure required for this deformation decreases with thy 
and has a sharp break at 440° C. vy Ca plastically deforms under 
loads. Cylinders did not show any surface cracking during the 


mperature 
very small 


rmation. 

Wires of distilled Ca were extruded readily at 420-460° €. These yw had 5.7 
kg./mm.? tensile strength, 3.9 kg./mm.* elastic limit and 61% e! ition. A 
1% solution of HCl in 95% alcohol dissolves in 10 hours 116 mg./em distilled 
Ca and 147 mg./em.* of the impure metal. A _ series of corrosion veriments 
indicated that HoSO4 either concentrated or diluted to 9% attacks ietal but 
slightly, but with greater dilutions corrosive attack increases. HCl att: he metal 
rapidly having a sharp drop in the dissolving power at 0.5% HCl. | ng HNO, 
acts but slowly, but the attack increases when small amounts of H.0 present 
NaOH solutions from 36° Be down to 10% corrode distilled Ca slowly, 
but with further dilution the attack increases. See also Metals & ys, Vol. 
6, Feb. 1935, page MA 72L/8. 1G (11a) 
Properties and Uses of Lead-Base Bearing Metals. E. T. Ricnu. Vetal 
Industry, London, Vol. 45, Dee. 7, 1934, pages 533-535. The ¢ opinion 
that the best white bearing metals were those with a Sn base was, necessity, 
considerably changed by the World War. For the Allies, Sn was * xpensive 
and for the Central Powers, it was practically non-existent. By 1 ty then, 
interested industries were compelled to investigate alloys containing, i lition to 
Pb, a minimum of Sn. New alloys were not perfected but the ma, lvantages 
of the investigations were in the improvement of methods of prod and of 
handling the Pb-rich alloys of low Sn content. It was found that ief dis- 
advantages that had been attributed to the Pb-base alloys were really to the 
haphazard methods used in their production and use. Binary Pb-Sb al iad been 
successfully used for slow running, heavily loaded bearings free from shock or 
vibration. The best alloys of this type contained 13% Sb which had a maximum 
hardness and minimum brittleness. The only method to obtain increa hardness 
from higher contents of Sb without increasing the brittleness was found to be by 
addition of small percentages of Sn. A standard type of alloy brought out by 


general practice now contains in addition to Pb, 15% Sb, 5% Sn, and 0-1.5% Cu. 
This is now used in England, U. S. A., and Germany. It is suggested that the 
Sb should not be over 18%, even if the Sn is above 10%, as the improved hardness 
obtained by the Sb is aceompanied by increased brittleness and increased sen- 
sibilities to shock and vibration. This alloy is satisfactory for medium speeds 
and loads, low speed and high loads or high speed and low loads. Among the 
advantages claimed for the Pb-rieh bearings metals over the Sn-rich is that the 
former have a lower degree of sensibility toward small temperature changes. How- 
ever, the Sn-rich bearings, due to their higher coefficient of thermal conductivity, 
are more satisfactory where sudden increases in heat, that must be rapidly con- 
ducted away, are encountered. The influence of pouring temperature on the prop- 
erties of these alloys is discussed. The influence of preheating the molds is also 
considered. The chief factors deemed te determine the usefulness of these alloys 
as bearing metals are: (1) maximum percentage of hard constituerits, (2) minimum 
size of constituents, and (3) proper and uniform distribution of the hard con- 
stituents within the soft and plastic, but strong matrix. The need of care In 
pouring is emphasized as well as precautions to be observed during cooling to 
room temperature. A list of Pb-rich white bearing metals being used in England, 
U. S. A. and Germany is appended. HBG (11a) 


Lithium. Hans Ossorc. Transactions Electrochemical Society, Vol. 66, 
1934, pages 91-105; Metal Industry, London, Vol. 45, Dee. 21, 1934, pages 
585-587; Dec. 28, 1934, pages 617-618. Li metal and-alloys are now being pro- 
duced on a large commercial scale. The physical and chemical properties of - 
metal are briefly reviewed and compared with those of the other members of al 
alkali metal group. Of the compounds, LiH and LigN are of special interest. 
Important technical applications inelude the treatment of molten Cu and ee 
with Li-Ca (50: 50, 30: 70) alloy. An exceptionally pure and high conducti y 
Cu is obtained. The Li-Ca alloy added to molten cast iron, Cc steel and — 
irons and steels greatly improves their physical properties. Li saded to Mg rf 
creases its corrosion resistance and tensile strength. Less than 0.5% Li added 


ll : ne : those of mild steel. 
Al-Zn alloys develops mechanical properties similar to HBG (11a) 
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MILES upon MILES of WIRE 


are being drawn from 


OXYGEN-FREE OFHC HIGH CONDUCTIVITY 


REG. U.S. PAT. OFF. 








a ills 





aa of its nigh ductility and uniformity Being vertical cast under precise control 

HC Copper is being used more and in water-cooled molds, OFHC Copper is 
‘? for drawing into wire. Its freedom uniform in quality and high in density 
rom cuprous oxide eliminates a trouble- thereby insuring a superior raw material 
ome saree of surface and internal defects with bar-to-bar uniformity for manufactur- 
in fine wire as well as in heavier sections. ers of wire and wire products 
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Lead and Its Alloys. Comprehensive Presentation of Its Properties (Biei und 
seine Legierungen. Zusammenfassende Darstellung der Eigenschaften). ArtTHuR 
BurkuHarpt. Metallwirtschaft, Vol. 14, June 7, 1935, pages 445-449; July 5, 
1935, pages 525-531; July 26, 1935, pages 581-587; Aug. 9, 1935, pages 625- 
630. A brief survey of the entire field of the properties of Pb and its important 
alloys with 206 references to the literature. Under pure Pb the atomic, crystallo- 
graphic, mechanical, thermal, electrical, magnetic and optical properties, gas solu- 
bility, electro-chemical properties, resistance to corrosion, toxicity, melting, casting, 
working, and heat treatment are covered. The effects of impurities and alloy addi- 
tions on the mechanical and technological properties, and constitutional diagrams 
of binary and terna:, alloys are given. Under commercial uses bearing metals, 
cable coverings, type metals, storage battery plates, and solders are discussed. 

CEM (11a) 


Vanadium. B. D. SaKLatwatia. Transactions Electrochemical Society, 
Vol. 66, 1934, pages 33-38; Engineer, Vol. 158, Oct. 12, 1934, pages 369-370. 
Only the more recent developments of V have been taken into consideration, with- 
out attempting to survey the old voluminous literature. Some of the newer theories 
evolved as to the formation of the V ore deposits, and as to the metallurgical 
effects of V have been discussed, especially as this forms probably the first published 
record of them. The fundamental properties of the V atom as such have been 
discussed, as it is considered that they are different from those of any other atom 
and responsible for some of the important technical effects. (lla) 


llb. Ferrous 


V. V. KENDALL, SECTION EDITOR 


Electric Furnace Cast lron—A New Engineering Material. «A. E. Ruoaps. 
Iron & Steel of Canada, Vol. 18, Mar.-Apr. 1935, pages 19-25. The modern 
trend of cast Fe production is to produce the type of cast Fe with properties 
suited to requirements in a given ease, and the advantage which the electric 
furnace offers in obtaining this end are discussed. According to service require- 
ments, the various types are classified as pressure irons which require extreme 
density of grain structure; high strength iron, a low € iron properly superheated 
or alloyed; heat or corrosion resistant irons obtained by special composition or 
microstructure. Methods of obtaining the properties by superheating, heat treat- 
ment, cooling rate and use of alloys are discussed and compositions of cast 
irons for different strengths are given. Ha (11b) 


New Alloys for Magnets. Artuur B. Everest. Metal Treatment, Vol. 1, 
Spring 1935, pages 43-47. An historical discussion of magnet steels with par- 
ticular attention to Mishima’s MK Ni-Al magnet steel (25% Ni-12% Al) and 
the new Honda Co-Ni-Ti magnet steel (15-36% Co, 10-25% Ni, 8-25% Ti). 
Typical values of remanence and coercive force are as follows: 


Coercive 

Material Remanence Force Br x He BH max. 
1% C steel 9,000 55 500,000 200,000 
6% W steel 11,000 70 770,000 300,000 
3% Cr steel 9,000 65 600,000 250,000 
15% Co-10% Cr steel 9,000 110 1,000,000 750,000 
36% Co steel 11,000 300 3,300,000 1,500,000 
Ni-Al steel (A) 6,000 600 3,600,000 1,300,000 
Ni-Al steel (B) 8,000 510 4,200,000 1,750,000 
New Honda steel 7,000 840 6,000,000 —— 


JCC (11b) 


Brittleness of Soft Casting Steel as Consequence of Certain Heat Treatments 
(De la Fragilité des Aciers doux de Moulage @ la Suite de certain Traitements 
thermiques). J. Gourtier. Revue de Fonderie Moderne, Vol. 29, May 10, 
1935, pages 149-150. The occurrence of brittleness in soft steels to which atten- 
tion has been called by Lea and Amold, is discussed. It occurs in 2 forms: (1) 
progressively, by aging at atmospheric temperature after rapid cooling from tem- 
peratures between 550° and 750° C. and (2) instantaneously, by quenching from 
temperatures around 750° C. Both ‘forms can occur simultaneously so that brittle- 
ness becomes excessive. The results of investigations of the course of brittleness 
with time are described for 4 steels. Ha (11b) 


New Development in Electrical Strip Steels Characterized by Fine Grain Struc- 
tures Approaching the Properties of a Single Crystal. N. P. Goss. Transactions 
American Society for Metals, Vol. 23, June 1935, pages 511-544. Paper 
read and discussed at A.S.M. Convention, 1934. Previously abstracted from Pre- 
print 30. See Metals & Alloys, Vol. 5, Nov. 1934, page MA 536. WLE& (11b) 


New High Speed Steel, Molybdenum with Tungsten. Franx Garratt. Metal 
Progress, Vol. 27, June 1935, pages 38-43. A high speed steel of C 0.76%, 
Mn and Si 0.30%, W 1.60%, Mo 7.90%, Cr 3.85% and V 1.10% of cutting 
properties comparable with conventional 18-4-1, W-Cr-V steel is described. The 
new steel is quenched from 2200° F. and drawn at 1000° F. and gives the same 
hardness with greater torsional impact resistance than 18-4-1 steel. Modified com- 
positions are briefly discussed but they bear the same relation to the base com- 
position given as modified 18-4-1 bears to that base composition. WLC (11b) 


Notes on Roll Failures with Reference to Chilled tron Cast Rolls Containing 
Chromium and Molybdenum. J. Setrwyn Casweti. Proceedings, Institution 
of Mechanical Engineers, Vol. 128, Nov.-Dec. 1934, pages 459-467. Some 
remarkable fractures of Cr-Mo rolls were investigated and compared with the frac- 
tures usually associated with ordinary chilled iron rolls. The causes of failure had 
apparently to be traced (1) to low strength of the Fe due to an excess of Cr, 
(2) to defective design of the roll wobbler, and (3) to the thermal stresses set 
up in the rolls during service. It is shown how incorrect molding of the roll might 
set up internal stresses during cooling which later leads to fracture. It is 
suggested that straight C rolls, properly used, may give long and high-quality 
service without resorting to higher priced Cr-Mo rolls. The Cr cortent in the 
2 rolls investigated was 0.69 and 0.69-0.96 respectively with little or no Mo and 
0.20-0.34% respectively. Ha (1l1b) 
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Composition of Common Cast tron for Boilers (Studio sulla composizion 
ghisa comuna caldaie). G. S1rrovicn & G. Vanzetrit. La Metalluy 
Vol. 27, Mar. 1935, pages 171-187. See Metals & Alloys, Vol. 
page MA 249R/1. 


: e della 
g'a Italiana, 
6, June 1935, 

AWC (11p) 


Influence of Free Ferrite on Impact Strength, N. S. Zverey. V estnik 
Metallopromishlennosti, Vol. 14, Dee. 1934, pages 98-102. Ip Russian 
Low impact strength observed in processing parts made of 0.34-0.39% C, 0.33. 
0.48% Mn, 0.21-0.34% Si and 0.42-1.12% Cr steel was due to presence of 
free ferrite either not brought into solution before quenching or quenched too 
slowly for retaining it in solution. (11b) 


Copper Steels. Ernest E. Tuum. Metal Progress, Vol. 28, June 1935 
page 4. Discusses the unfounded prejudice against Cu in steel and ealjs attention 
to the occurrence of this element in high grade steels for many years. we (11b) 


Influence of Titanium on Allotropic Transformation of Iron. V. N. Svecu- 
nikov & V. N. Gripnev. Domez, 1935, No. 2, pages 41-43. Ip Russian, 
On the basis of 3 heats co.taining 0.17, 0.36 and 0.59% Ti without specifying 
the contents of other elements the equilibrium diagram and the properties of 
the alloys are discussed. (11b) 


The Effect of Copper in Grey and Malleable Cast tron, A. J. N. Syitm 
Bulletin British Cast Iron Research Association, Vol. 4, Apr. 1935, Bureay 
Report 134, pages 124-127. A review of existing information on the subject, 
Brief discussion of the effect of Cu on casting properties, structure and graph- 
itization. Investigations in progress at the B.C.I.R.A. laboratories indicate that 
effect of Cu in quantities up to between 2 and 5% is to graphitize the casting, 
above this amount the Cu tends to harden the Fe. The exact % at which Gy 
effects the change depends largely upon the composition of the Fe base, Much 
of the apparent confusion in the literature is due to the fact that many of the 
researchers have investigated the effect of Cu up to only 2 or 3%. In most cases 
the effect of Cu on form, size and distribution of graphite is uncertain or very 
slight. Discussion of some evidence that Cu has a slightly refining action on the 
graphite and the liquid and solid solubility of Cu in cast Fe, influence of Cu on 
mechanical properties and corrosion resistance. Discussion of effect of Cy in 


malleable Fe, the article being a running commentary on the various phases of 
the subject. Bibliography. WB (11b) 

Molybdenum. Exerts Three Principal Effects in Corrosion Resisting Steels. 
C. M. Logs, Jr. Steel, Vol. 96, June 24, 1935, page 35. Mo effects control 
of structure as in 18-8 Cr-Ni stainless steel, where it prevents or hinders carbide 
precipitation at grain boundaries. Such precipitation which does occur is usually 
evenly distributed within the grains. Addition of 3-20% Mo to Fe-Cr -Cr-Ni, or 
Fe-Ni alloys greatly improves their resistance to exceptionally corros conditions. 
Mo intensifies effects of other alloying elements in Fe or steel. MS (11b) 

Aluminum in Cast tron (Influence des Additions d’Aluminium r les Pro- 
priétés des Fontes Ordinaires). Marcer Proyé. La Fonte, May-June 
1935, pages 601-613. The first part of a study of the alloys of ‘ in ordinary 
cast irons. 3 grades of cast Fe were used as base for alloys. Al tent varied 
from 0 to 18%. Total C content decreased with increasing Al. | 0 2% Al, 
the combined C decreased, especially marked in the case of one \ Fe having 
a heavy chill believed due to oxidation. From 8 to 12% Al, the combined C 
increased rapidly and practically all © was combined at 12% Al tent. Over 
12% Al, graphitic C increased. Chill tests gave results checking w but more 
pronounced than, changes in combined C. Complex carbides and s solution of 
Al in Fe were apparent in high Al alloys. In general, hardness i: ased slowly 
up to 8% Al, increased rapidly from 8 to 12% Al and then decrea slightly up 
to 18% Al. Transverse strength increased slightly with very small a ons of Al, 
then decreased up to about 12% Al content, and increased slightly un between 
12 and 18% Al. Over 10% Al content, the alloy did not iner in length 
during dilatometric measurements. The 3 different base irons gave sli-\tly different 


results, but the general trends were similar. WHS (11b) 


Alloy Sheet Steel (Copper-Nickel-Molybdenum). Howarn L. Mii: rr. cee 
Progress, Vol. 28, June 1935, pages 28-31, 70. Deseribes the properties 0 
steel to which Cu 0.50-1.50%, Ni 0.40-0.80, Mo 0.20 Max. have been added. 
These alloy additions act as ferrite strengtheners and thus are not ac ympanied by 
air hardening. Steel is produced in 2 C-grades 0.12% max. and 0.30° max. which 
show physical properties about double those of plain steels without the alloy. 


These steels also have potentialities for further increase in renee ae 
hardening. 


Titanium in Metallurgy. M. A. Hunter & A. Jones, / ransactions 
Electrochemical Society, Vol. 66, 1934, pages 21-32. Ti ean be — 
in the pure state and finds limited use in metallurgy. Alloys of Ti with Fe, i, 
Al. Ni and Mn, are also available as sources of supply and find extensive applica- 
tions. In the iron and steel industry. Ti is used as a minor addition as a rs 
oxidizer and scavenger in cast and malleable iron and low C steels. In alloy stee 
containing Cr or Ni-Cr, it performs a special function in reducing air — 
and susceptibility to corrosion. In the ‘‘Konel’’ alloys in which Mi ae 
it increases strength at high temperatures by conferring age-hardening yor - 
on the alloy to which it is added. Cu Ti alloys are capable of being ae 
and have interesting possibilities. In Al alloys, Ti plays only a minor role. 


A New Resistor Alloy, Chromium-Aluminum-lron. S. L. Hoyt. Metal fA 
ress, Vol. 28, June 1935, pages 38-40. Describes a new electrical resistance ant 
suitable for very high temperature duty in resistance furnaces ol! 37.5% a 11D) 
Al, bal. Fe which has m.p. of 2830° F and density of 6.9. We { 


The Yield of Steel Wire Under Stresses of Very Small Duration. W. Mason. 


Proceedings, Institution of Mechanical Engineers, Vol. 128, = 
1934, pages 409-438. By a suitable arrangement, waves of tensile s a al 
sent along a vertically suspended wire. A permanent strain did not app to te 
a stress higher than the static yield point had the appropriate lng aie 
experiment, if the static yield was 16.3 tons/in.2 the wave causes a2 in 0.45% 
from 3.4 to 28.7 tons/in2 in 1.25x 10-* see. and falling to 3-4 — aa 
14 sec. The tests are described in full and it is attempted to establis i (11D) 
tion with the fatigue limit range of stress. 
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NOTES ON BETHLEHEM ALLOY STEELS comm 


W -Nickel-Ghrome Ste els 


Demis is essentially a hardening element 
when alloyed with steel. Nickel imparts greater 
strength and improved ductility. The combina- 
tion of nickel and chromium produces a steel car- 
rying the benefits of the added strength of both 
alloys. Chromium is the more effective in increas- 
ing the hardness penetration in the heat-treated 
condition, while ductility is improved by the nickel. 
Nickel-chrome steels have found wide industrial 
use, including very important applications in the 
automotive industry. 

Che original Bethlehem ‘ bias Steel was a 
type of steel similar to the present S. A. E. 31xx 
Series, the alloying elements in w hich are 1.00 to 
1.50 per cent nickel and 0.45 to 0.75 chromium. 
[his steel is produced with carbon contents in the 
accepted ranges from 0.10 to 0.70. 

| ke other alloy steels containing up to 0.25 per 
cent carbon, this type is ordinarily used for car- 
bur ved parts such as rock-bit cones, stub shafts, 
pins. worms, gears and pinions of many types, uni- 


vers: joints, rolls, rocker arms, airplane engine 
cams, studs, bolts and pins, and finds wide appli- 
cation in such service. Up to 0.35 per cent carbon, 
it is a water-hardening steel; with a carbon con- 


tent of over 0.35 per cent, it becomes an oil-hard- 
ening steel. Typical uses of 31xx nickel-chrome 
steels with this higher-carbon content are: con- 
necting rods, rods, master rods and straps for air- 
plane engines, compressor crank-shafts, spindles, 
tool joints, chain-link stock, engine bolts, super- 
heater bolts, steering knuckles, drive shafts, axles, 
spring clips, propeller shafts, shovels, picks and 
similar items. In the 0.30 to 0.45 per cent carbon 
range, the principal applications include bolts, 
studs, shafting and gears. As the carbon content 
passes 0.50 per cent, this grade is widely used for 
die blocks, tool holders, gears and pinions. 

The 32xx Series, which contains 1.50 to 2.00 
per cent nickel and 0.90 to 1.25 per cent chro- 
mium, has an excellent balance of hardening ele- 
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* Physical properties of S. A. E. 31-45, one of the “Mayari” 
type nickel-chrome steels. * 


ments which on heat-treatment results in a high 
combination of strength and ductility. This series 
is applicable to parts where the service require- 
ments are more severe than can be met with steels 
of the 31xx Series. 

The 33xx Series, a richer alloy than the 32xx 
Series, contains 3.25 to 3.75 per cent nickel and 
1.25 to 1.75 per cent chromium. The 34xx Series 
carries 2.75 to 3.25 per cent nickel and .60 to .95 
per cent chromium. While both of these grades 
have very definite applications they are not as 
widely used as steels falling in the 31xx and 32xx 
Series. 
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An Investigation of Spring Steels. J. H. Anprew & G. T. RICHARDSON. 
Engineer, Vol. 159, May 10, 1935, pages 484-485; Engineering, Vol. 139, 
May 17, 1935, pages 525-526, 530-532; Jron & Coal Trades Review, Vol. 
130, May 3, 1935, pages 756-758, 766. See Metals & Alloys, Vol. 6, Aug. 
1935, page MA 335L/8. LFM + Ha (11b) 


Effect of Small Additions of Copper and Nickel to Carbon Steels (Einfluss 
kleinster Beimengungen von Kupfer und Nickel auf Kohlenstoffstahle). H. Ben- 
NEK. Technische Mitteilungen Krupp, Vol. 2, Dee. 1934, pages 129-133. 
See Metals & Alloys, Vol. 6, July 1935, page MA 299L/8. MG (11b) 


Modern Products in Ferrous Metallurgy (Les Produits Métallurgiques Ferreux 
Modernes). Pauxt Bastien. La Technique Moderne, Vol. 27, July 1, 1935, 
pages 430-438. Reviews following products (1) Steels: (a) high strength steels: 
alloy steels are discussed, treatment and properties are given. (b) Corrosion 
resisting steels: Cr, Ni-Cr, Ni-Mo, Ni-W ferritic or austenitic steels are reviewed, 
in each case chemicals to which the steel is resistant are deseribed. A _ special 
section deals with semi-stainless steels of low alloy content such as Cr, Ni, Mn 
steels. (c) Heat resisting steels: these steels must resist plastic flow and, at 
the same time, resist scaling. Martensitie steels stabilized by suitable additions 
as well as complex austenitic steels are studied. Special attention is given to 
steels used in exhaust valves. (d) Tool steels: materials available for each kind 
of work: pressing, sawing, cutting, stamping, etc., are reviewed. (e) Magnet 
steels: new steels containing 30% Ni, 12% Al developed in Japan are dealt 
with. (2) Cast Fe: (a) high strength cast Fe: a matrix of pearlite is necessary, 
the quality is further improved by alloy additions. Ni is said to be the most 
used among those elements. Heat treatment is more and more applied to alloy 
cast Fe, ordinary cast Fe does not respond sufficiently to treatment. (b) Corrosion 
resisting cast Fe: kinds of cast Fe studied are those containing 13-19% Si and 
Ni-Cu austenitic ones. (c) Heat resisting cast Fe: mode of destruction of cast 
Fe when heated is first described: growth, cracking, gas penetration and scaling. 
Common and alloy cast Fe are discussed, interest of austenitic cast Fe of the 
Ni-resist and Nicrosilal types is pointed out. (d) High hardness and wear 
resisting cast Fe. FR (11b) 


Iron Nickel Alloys (Zur Kenntnis der Ejisen-Nickel-Legierungen). O. Dant, 
J. Prarrensercer & N. Scuwartz. Metallwirtschaft, Vol. 14, Aug. 23, 
1935, pages 665-670. A large number of Fe-Ni-Cu alloys was made from pure 
metals with the addition of Mn, of which an average of .6% was retained, and 
these were rolled into strips, heat treated, and used for electrical conductivity, 
hardness and magnetic tests. The solubility limits of the ternary alloys were 
determined by conductivity and hardness tests at various temperatures and by 
microscopic examination. At 1050° C€. the peak of the curve is at 43% Ni, at 
room temperature at 65%. Most of the alloys respond to heat treatment. The 
increase in hardness by drawing after either quenching or furnace cooling from 
1050° is not great, the maximum being 80%. The Brinell of the quenched 
alloys varies from 70 to 140 and the maximum obtainable by drawing is about 
200. All alloys can be easily worked in both quenched and drawn states. The 
magnetic properties, especially of the alloys low in Fe, respond much more to 
heat treatment than the hardness. Coercive force and hysteresis curves were de- 
termined on furnace cooled and air cooled samples, and for some of the alloys 
the change in hysteresis loop on drawing at rising temperatres after air cooling. 
Maximum change in coercive force occurs in the alloy 60 Cu, 30 Ni, 10 Fe, which 
has .1 Oersted after air cooling and 400 after furnace cooling from 1050°. 
While the residual magnetism is low on account of the low Fe content, the 
product coercive force > residual is relatively high in a number of the alloys, 
comparing favorably with the low @o magnet steels. By cold working after 
furnace cooling this product ean be raised further. These alloys have the advantage 
over magnet steels of good working properties and corrosion resistance. Curves 
for 3 alloys, which were drawn for 2 hours at various temperatures after air 
cooling at 1050°, show that the hardness, conductivity and residual are nearly 
propostional, reaching maxima at about 600°. The coercive force reaches its 
maximum at a higher temperature, about 700°. 12 references. CEM (11b) 


The Progress of the Tension-Elongation Curves of Steel in the Temperature Range 
of Blue Heat (Ueber den Verlauf der Spannungs-Dehnungs-Schaulinien von Stahl 
im Temperaturgebiet der Blauwarme). W. Enpers & Werner Luss. Mitteil- 
ungen aus dem Kaiser-Wilhelm-Institut fiir Eisenforschung, Diisseldorf, 
Vol. 7, No. 6, 1935, pages 77-88. “The shape of the curve representing elongation 
as a function of tension in the tensile test is affeeted very largely by temperature. 
By means of a specially developed condenser arrangement the changes (discon- 
tinuities) occurred only in a narrow temperature range between about 100° and 
280° €. It could not be determined with certainty if such discontinuities were 
due to precipitation phenomena or gas content of the steel. In the range of 
blue heat, the tensile strength inereases in spite of the discontinuities, in all 
investigated steels the maximum number of discontinuities in this range occurred 
at slightly lower temperatures than the maximum tensile strength. Slow cooling 
and annealing of long duration at 200° C. reduced both tensile strength and 
elastic limit, while notch-toughness was reduced only in steels with high gas 
content. Numerous ‘curves show the influence of cold-drawing on the discon- 
tinuities under various conditions. 9 references. Ha (11b) 


Ferro-magnetic Alloys and Their Properties (Uber die ferromagnetischen Legier- 
ungen und ihre Gesetzmassigkeiten). A. Kussmann. Chemiker-Zeitung, Vol. 
59, Apr. 6, 1935, pages 285-287. The causes of ferro-magnetism from the stand- 
point of atomic structure and hysteresis are discussed. Non-metallic inclusions 
in steel and the strains produced by them have an important effect on magnetic 
properties while impurities in solid solution have no effect. The properties of 
Fe-Ni alloys and progress in permanent magnets are reviewed. CEM (11b) 


Effect of Pre-imposed Stresses on the Strength of Cast fron (Ueber den Einfluss 
von Vorbeanspruchungen auf die Festigkeitseigenschaften von Gusseisen). A. Leon 
& A. SLATTENSCHEK. Giesserei, Vol. 22, July 19, 1935, pages 353-357. The 
effect of a pre-imposed compressive stress in axial direction on tensile strength 
and of axial tensile stress or torsional stress on the compressive strength reduced 
the tensile strength by about 9%, and the elasticity modulus was reduced hereby 
by 38%. The usual increase in volume connected with a compression test is 
reduced by pre-imposed stresses. Pre-imposed tensile and torsional stresses do 
not materially change the compressive strength. The ratio of true compressive 
to true tensile strength is practically unchanged by pre-imposed stresses. Ha (11%b) 
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The Properties, Characteristics and Uses of Stainless Steel. S. A. Mary 
Metallurgia, Vol. 11, Apr. 1935, pages 155-158; abstract, Engineer, Vol ie 
Mar. 22, 1935, page 313. See Metals & Alloys, Vol. 6, July 1933. me 
MA 299R/9. JLG VSP (115) 


Notch Sensitivity of Steel Under Alternating Stresses (Ueber die Kerbempnng 
lichkeit von Stahl bei wechselnder Beanspruchung). R. MArILAnper. Technische 
Mitteilungen Krupp, Vol. 3, June 1935, pages 108-111. If the Shdeenies 
strength of a material is caleulated for notched samples by the usual formula 
Omax/On a lower value is obtained than for unnotched specimens because the 
stress in the bottom of the notch is increased. Tests with steels of different 
composition showed that the characteristic figure for the notch sensitivity is not 
suitable to express fine differences in the quality of steels, as interior noteh 
effects may lead to an erroneous value of notch sensitivity. No relation could be 
established between notch toughness and notch sensitivity. Ha (1b) 


Change of Mechanical Properties of Cast Iron with Chemical Composition 
(Variation des Qualités méchaniques des Fontes avec la Composition chimiques) 
H. Mestas. Revue de Fonderie Moderne, Vol. 29, July 20/25, 1935 pases 
229-232. Very exactly conducted experiments with 26 different compositions — 


. : a ° - agen of 
cast Fe (with varying total C, combined C, Si, Mn, P and 8) are presented jp 
charts showing bending strength, compressive strength, shearing strength, tensile 


strength, impact strength and Brinell hardness. General conclusions are: ( in- 
creases hardness and tensile strength, Si increases toughness and reduces ductility 
P and S reduce strength, Mn increases combined C, hardness and strength. An 
example shows how the charts can be used for selecting the proper composition 
of a cast Fe for a given purpose. Ha (11b) 


Use of Chromium-Nickel Steels Tempered at Low Temperatures (L’Utilizziozione 
degli Acciai Cromo-Nickel rinvenuti a basse Temperature). V. Prever & C. A 
Maresca. Industria Meccanica, Vol. 17, July 1935, pages 597-603. Tests 
under repeated torsional stresses with Cr-Ni steels of medium C€ content have 
shown that annealing at low temperatures increases the resistance to statie and 
dynamic stresses. The superiority of the resistance to alternating stresses remains 
also in the case where fairly abrupt changes of sections (recesses) jy struetural 
materials exist, but this superiority ceases where the radius of the recess is less 
than 0.1 mm. The ratio fatigue resistance to tensile stress diminishes considerably 
with the value of tensile stress itself; in the tests, with samples of great! varying 
section, the ratio changed from 0.51 to 0.44, but the absolute values are still 


high. In general, tempering at low temperatures, between 450° ana | for a 
short time, exerts a beneficial influence on the mechanical properties, Ti ynfirms 
the results of Guillet and of Grenet. la (1b) 

Wrought Iron in Today’s Industrial Picture. James Aston. Met T ech- 
nology, Aug. 1935, American Institute Mining & Metallurgical jineers 
Technical Publication No. 632, 15 pages. A brief history of the ifacture 
of wrought Fe is given. Wrought Fe is defined by the A.S.T.M. s: "ation. 
Physical properties and composition are briefly discussed. Typical mi ructures 
are shown. It is stated that better manufacturing facilities have m: sossible 
the reintroduction of plates, sheets and other products that have not be vailable 
for a few decades. (11b) 


Progress in Standardization of Ordinary Gray tron, as Revealed by Questionnaires 
(Sul Progetto “‘Uni’’ di Unificazione della Ghisa Grigia in Getti 0: ¢\nari, in 


Corso di Inchiesta Pubblica). A. Aureti. /ndustria Meccanica, V: 7, May 
1935, pages 396-400. Questions of composition, testing and dimensi: of test 
specimens are discussed and the present status of standards for gray ir Italy 
is reviewed. (11b) 


New Free-Machining Alloy Steels Contain Selenium. Automotive | stries, 


Vol. 73, Aug. 17, 1935, page 196. The Palmer patent issued Ju ) and 
assigned to Carpenter Steel Co., Reading, Pa., describes free machinin iperties 
imparted to practically all iron and steel products by selenium. It is « d that 


less Se is needed than S for the same machinability, that less slag-like material 
is produced, and presence of Se does not interfere with response to heat itment. 
The Se steel so far produced has been melted in electric furnaces. BWG (11b) 


Corrosion Resisting Steels. Edgar Allen-Buell Gazette, Vol. 1, J 1935, 
pages 222-225. The 6 types of stainless steels manufactured by the Edgar Allen 
Company are enumerated and their properties, composition and treatment in working 
described. Ha (11b) 


Heat Treated Gray Iron-Cylinder Liners. W. Paut Eppy, Jr. 7 ransactions 
American Foundrymen’s Association, Vol. 6, Feb. 1935, pages 129-147. 
In an attempt to increase the life of automotive engine cylinders, co siderable 
experimental work with various irons led to the adoption of cylinder liners of an 
iron with the following composition: T.C. 3.10-3.40%, CC. .75-.90%, Mn 55- 
75%, P max. .20%, S max. .10%, Si 1.90-2.10%, Cr .55-.75%, Ni 1.80-2.20%. 
These liners are hardened by oil quenching from 1550° F. and are tempered at 
350° F. for 2 hours. They have a hardness of approximately Rockwell C50 of 
Vickers Brinell 530, and a tensile strength of approximately 38,000 1bs./in.° 
Microstructure after heat treatment consists of a matrix of martensite with 
seattered cementite particles, and typical flake graphite. A description of machining, 
heat treating, and assembling operations, as used for the manufacture of production 
quantities of cylinder liners, is given. An average increase in cylinder life, in 
heavy-duty vehicle engines, of about 200% has been effected by the adoption of 
these hardened liners to replace one-piece cylinder blocks of alloy iron having 


hardness of Brinell 235 with the additional advantage that the liners are renewable 
when worn out. CEJ (11b) 


improved Properties Extend Uses for Malleable Iron. D. P. Forses. Regs: 
Vol. 96, June 24, 1935, pages 33-35. See ‘“Malleable Iron—Its Proper'ies ane 


Applications,” Metals & Alloys, Vol. 6, Sept. 1935, page MA she 


The Metallurgy of Wire. L. Dwicutr Grancer. Modern Machine Shop, 
Vol. 8, Sept. 1935, pages 21-28, 46. The various uses of wires, types of wire 


evolved for different purposes (fence, nail), processes of making wire, aan 
composition and metallurgical and metallographical features are = am 
a 


general way. 
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12. EFFECT OF TEMPERATURE ON METALS AND ALLOYS 


L. JORDAN, 


SECTION EDITOR 


The abstracts in this section are prepared in co-operation 
with the Joint High Temperature Committee of the 
A.S.M.E. and the A.S.T.M. 


Influence of Time on Creep of Steels. A. E. Wuire, C.:L. Crarx & R, L. 
Witson. Preprint, American Society for Testing Materials, June 1935, 19 
sages. Extended-time creep tests were conducted at 1000° F. on a plain C steel 
of the S.A.E. 1015 type (C 0.15, Mn 0.50, Si 0.23%) and a Cr-Si-Mo steel 
(C 0.07, Mn 0.42, Si 0.72, Cr 1.25, Mo 0.54%). Certain of the stresses for the 
alloy steel were so selected that fracture would result at various periods of the 
test, thus producing the complete time-elongation curves. These larger stresses are 
considerably greater than any which would normally be used in commercial practice. 
The fractured specimens were subjected to metallographic, X-ray and hardness 
examinations to determine the extent to which the structural and deformation 
characteristics were dependent on the time required for rupture. In all the creep 


tests. the rate of creep decreased and thus the creep strength increased during the 
series periods of the test and the magnitude of the changes, for the given tem 
peratu depended both upon the steel and the stress being considered. If the 
stress sufficiently great, the creep rate will increase after a certain time and the 
time required for this change varies inversely with the stress. The reported creep 
stresses will, therefore, vary depending upon the length of time the tests are 


conducted. In the ease of the C steel at 1000° F. the amount of variation was 
not excessive. The changes were, however, more pronounced with the alloy steel 


due to the considerably greater stresses employed. This would indicate that the 
observed differences with time may be proportional to the magnitude of the creep 
rate being considered. The ability of relatively short-time creep tests (500 to 
9000 br.) to prophesy the behavior under more extended time periods varies, for 
the given temperature, with the steel considered. With a steel in which the net 
strain-hardening effect is slight, such as the plain C steel in this case, the time 
factor not of great importance and a test of 500-hr. duration gives a good 
indicat of the load-carrying ability for periods of several thousand hours. For 
other es in which the resulting strain-hardening effect is more pronounced, such 
as W the alloy steel, the reported values yary considerably over the period of 
500 2000 hrs. In both of the eases considered, the 500-hr. test gives lower 
creep gth values than does the 1000-hr. test and also values which correspond 
mor ely with those obtained from tests of several thousand hours duration. 
The ts would appear to indicate, therefore, that at least in the two cases 
consid _ the 500-hr. test is a more conservative criterion than the 1000-hr. test. 
The required for rupture influences the resulting ductility values but not iy 
aw manner. The fractured creep specimens of the alloy steel all possessed 
a low ictility than that obtained from the short-time tension test at the same 
tem! put the variations in the yalues of the creep specimens were not 
prop to the time required for fracture. Neither were the changes of 
suffic nagnitude to cause undue alarm. On the basis of the metallographic 
exan structural changes were produced during both the tension and creep 
test of the fractured specimens possessed a smaller grain size than the 
origi! | and the grain size of the creep specimens became smaller, the greater 
the t juired for rupture. The X-ray examination showed that the original 
steel relatively strain free, the creep specimens were strained, while the 
short -t ension specimen was not only strained but considerable crystal frag- 
mentat id oceurred. A greater degree of strain-hardening was evident in the 
short ension specimens than in the ereep specimens. The maximum hardness 
of t ) specimen decreased as the time required for rupture was increased. 
The « observed from the metallographic, X-ray and hardness examinations 
may | ited for either on the assumption of a difference in the mechanism 
of cde on in the short-time tension and creep specimens, or that, in the 
case creep specimens, the time held at temperature was sufficient to remove 
certain he effects of the deformation VVK (12) 


Mecharical Properties of Cast Iron at Elevated Temperatures (Die mechanischen 
Eigenschafien von Gusseisen bei héheren Temperaturen). R. BertscHInGer & 


E, Piwowarsky. Die Giesserei, Vol. 22, July 5, 1935, pages 325-333. 
Literature on the subject is critically reviewed. Experiments to determine the de- 
pendence: bending strength, Brinell hardness and compressive strength on Si and 
C cont ere made on C-rich types of Fe of a near eutectic composition containing 
the sma possible proportions of P, S and Mn. The stresses set up during the 
casting of the material which determine the minimum strength have no importance 
between room temperature and 400° C.; a decided decrease in strength starts 


between 380° and 420° C. Within these limits, Si did not exert any effect. 
Coarse graphite decreases the strength at higher temperatures; the finer the graphite 
the higher the absolute values of strength even at 500° C. Bending strength and 
compressive strength at room temperature are reduced to half their value at 
550° C. The modulus of elasticity between 20° and 350° C. did not show a 
consistent behavior; while in some tests it decreased steadily with increasing 


temperatur in other tests a maximum was found between 100° and 150 
Coarse graphite decreased the modulus to between 3000 and 4000 kg./mm 
87 references Ha (12) 


Creep Characteristics of Aluminum Alloys. R. R. KeEennepy. Preprint, 
American Society for Testing Materials, June 1935, 14 pages; Iron Age, 
Vol. 135, June 27, 1935, pages 26-27, 66. Caution should be used in applying 
the results of creep tests to the design of airplane-engine parts due to the 
difference between test conditions and service conditions. In a creep test, both 
the load and the temperature are constant for the period of the test while in an 
airplane engine the parts are subjected to vibration, often to alternating tensile 
and compressive stresses and the temperature fluctuates according to operating con- 
ditions. The results of creep tests should be of value, however, in indicating the 
relative behavior of the various alloys at operating temperatures. Curves and tables 
give the creep rates of 9 Al alloys at 400° and 600° F. at loads of from 1300 
© 22,500 Ibs./in2 Statice tensile properties are also given. The creep rates of 
the alloys varied over a wide range. Sand-cast Al-Cu-Ni-Mg alloy had the best 
eep characteristics of the alloys tested. Some of the newer wrought and cast 
alloys were markedly inferior to this alloy in that respect, although their mechanical] 
Properties at room temperature were superior in some cases and they have better 
tasting and forging properties. 9 references. VSP + VVK (12) 
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Some Tests on Tin Bronzes at Elevated Temperatures. J. W. Botton. Pre 
print, American Society for Testing Materials, June 1935, 9 pages. Bronze 
of the alloy B-61 type (A.S.T.M. Standard Specifications for Stream or Valve Bronze 
Sand Castings) is very well suited for use at 500° F. and possibly up to 550° F 
The composition tested was Cu 87.14, Sn 6.22, Zn 4.61, Pb 1.83%. It 


is 
unsuited to applications where the temperature of the metal 


Structure reaches 
H00° F. The design stress at 500° F. should be limited to 5000 Ibs./in.2. At 
900° F. alloy B-61 has a ‘‘limiting creep strength’’ (based on that stress whieh 
produces a rate of flow less than 0.1% in 10,000 hr. after the first 500 hr. of 
creep tests, running up to 2100 hr. duration) of about 8000 Ibs. in®, or about 1.6 
times the recommended maximum design stress. This and the fact that 


the metal 
shows no evidence of embrittlement at this temperature confirms the 


application 
range indicated in the tentative specification as conservative and proper. In 
of bronzes containing the alpha-delta, eutectoid including the compositions ¢o 
templated by Specification B-60 (the composition tested was Cu 87 6. Sn 10.18 


Zn 2.02%) and especially the high tin alloy S8S8-10-2, the tests 


Cast 


indicate that 
at 500° F. the load-carrying ability is lower than that of alloy B-61, and ther 
is distinct evidence of embrittiement. Microscopic study suggests that this em 
brittlement is caused by the penetration or possibly the formation of the eutectoid 


along grain boundaries. This condition becomes very apparent at 600° F. It is 


the author’s opinion that from a code and specification viewpoint the use of such 
high-tin alloys probably should be confined to 450° F. and permissible stress of 
5000 Ibs./in.? at that temperature. VVK (12) 


Some Alloys Having Great Thermal and Magnetic Stability. PAu D. Merica 
Metal Progress, Vol. 28, June 1935, pages 41-45. Describes the thermal stability 
of alleys of high m.p. metals, Fe, Ni, Co, W, and Mo, with Fe-W-Co, 35-30-25 
as an example in which the hardening precipitate remains in its fine and effective 
size even after long exposure to high temperature. Production of hich 
hardness’”” in Fe-W-Co, 67-18-15 is described with mention of other 
similar properties. This series of articles is concluded with brief discussion of the 
theory of age-hardening. WLC (12) 


“magnetic 
systems of 


Low Temperature Sleeving of Cylinder Blocks. Mechanical World & En- 
gineering Record, Vol. 47, May 3, 1935, page 44. Sleeves pressed into 
cylinders tend to collapse and confine the piston. An advantage of the cold method 
of sleeving (in liquid Os at 183° C.) is that the 


sleeves continually tend to 
expand. Wil (12) 


Staybolt Leakages on Cooling in Locomotive Fire Boxes (Beitrag zur Frage der 
Erkaltungsundichtigkeit von Stehbolzen in der Lokomotivfeuerbuchse). HrerMANN 
BLOMBERG. Organ fiir die Fortschritte des Eisenbahnwesens, Vol. 90, 
May 1, 1935, pages 157-162. Reports experiments on the behavior of various 
connection methods for bolt and fire box with reference to obstructed thermal ex 
pansion. The conditions in locomotive fire stays and plates have been imitated and 
various types of joints were studied with the following results. In the ease of 
restricted thermal expansion not only the bolt but also the packing ti becomes 
permanently deformed and leaking oceurs on cooling. The bolt becomes loose if the 
expansion coefficient of the bolt material is larger than that of the plate. The 
resulting play is reduced if the expansion coefficient of the bolt material i 
smaller than that of the plate or if both are made of the same material. These 
conditions hold only if bolt and plate are heated to the same temperature. It 
the bolt becomes hotter than the plate, the favorable ratio of thermal expansions 
is upset. A bolt material of higher thermal conductivity exerts a favorable iniinence 
upon the tightness at the joint. Bolt and plate hole tend to assume the same 
geometrical form. This tendency is aided by a material of good working properties, 
i.e. of lower hardness. Wit (12) 


Magnetic Properties ard Critical Currents of Superconducting Alloys. G. N. 
Ryasinin & L. W. Scuusnikow. Physikalische Zeitschrift der Sow/jet- 
union, Vol. 7, No. 1, 1935, pages 122-125. In English. Experiments on a 
Pb-Tl alloy corresponding to the composition PbTle and on a 65/25 Pb-Bi 
alloy. Up to a definite field-strength, which depends on temperature, the indue 
tion remains nearly 0. In this region the behavior of alloys and pure metals is 
the same. In a_ certain field interval, induction increases with field strength, 
gradually approaching the value characteristic for the non-super-conducting metal. 
At a second critical field strength, (1700 Gauss at T 2.11° K.) the alloy 
loses its superconductivity. Gorter’s suggestion that the superconducting state is 
characterized by « = O and that the transition to the ordinary state with 


“@ = 1 may be considered as a phase-transition to which thermo-dynamies may 
be applied does not hold for alloys. Further test results on the relation between 
critical current and diameter of wires are reported briefly. EF (12) 


On the Oxidation of tron and Steel at High Temperatures and the Structure of 
the Scale. Katsuziro Enno. Kinsoku no Kenkyu, Vol. 12, May 1935, pages 
235-246. In Japanese. See Metals & Alloys, Vol. 6, Sept. 1935, page MA 
374L /4. KT (12) 


Experience with Welded Joints for High Pressure and Temperature Steam Pipe 
Work. A. G. BucGpen. Welder, Vol. 7, June 1935, pages 586-592, 607 
Tests carried out on pipe work seem to show very clearly that flanges and bolts on 
a joint of this type are not necessary and that with satisfactory welding the 
equivalent of a continuous pipe ean be obtaired. The joint withstood successfully 
for a period of 1460 hrs. a max. combined stress due to internal pressure alone of 
80.5% of the proportional limit, and in the weld 87% of this limit. An additional 
bending moment of 12 tons-ft. increased the combined stresses to 89.5% which 
was withstood for a period of 1220 hrs. Practical experience with such pipes 
showed the all-welded joint to be superior to flanged and bolted joints under 
high pressures and temperatures. Ia (12) 
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VALVE VALUE 





Standard “Y" Valve 


Type RS Valve 


Corrosion-Resisting 
Durco Alloy Steel Valves 


Exceptionally high resistance to acids . . . free- 
dom from contamination of liquids handled .. . 
long lasting . . . . minimum maintenance .. . 
that’s what you will find in these Durco corro- 
sion-resisting Alloy Steel Valves: 


Standard ‘“‘Y’’ Valve—Full opening, nearly straight 
flow. 


Type RS Valve—Two-piece body. Easily con- 
verted into angle valve by rotating lower piece 180 
degrees. 


Gate Valves—The 1” and 1 2” sizes are available 
with either split flange or screwed ends; the 2” 
size with screwed and integral flange ends; the 3” 
and larger sizes have integral flange ends only. 

- 


<i an 





THE ALLOYS 


Durimet—a high nickel-chromium 
alloy steel with a maximum carbon 
content of 0.07%, especially rec- 
ommended for weak sulphuric 
acid under oxidizing conditions. 


Durco KA2S—an 


mium-nickel 


18-8" chro- 
alloy steel with a 
maximum carbon’ content. of 
0.07%. Used extensively for the 
handling of food products. 


Durco KA2SMo—''| 8-8" analysis 
with the addition of 2-4% Molyb- 
denum (also low carbon), for hot 
sulphite liquors, dyes and bleach 
liquors, and for the manufacture 
of acetic and phosphoric acid. 





Gate Valves 


THE DURIRON COMPANY, Inc. 


432 N. Findlay St. Dayton, Ohio 
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13. CORROSION AND WEAR 


V. V. KENDALL. SECTION EDITOR 


Nature of Corrosion Phenomena with Oxygen Depolarization (Ueber das Wesen 
der Korrosionsvorgange mit Sauerstoff-Depolarisation). G. W. Axrmow, S A 
Wrvuzewitscn & H. B. Crarx. Korrosion & Metallschutz, Vol. 11, July 
1935, pages 145-156. All corrosion phenomena, in air and water, such as rusting 
of Fe, corrosion of Al and Zn, are due to electrochemical cells with 0 depolariza- 
tion. A theory is developed and formulas established for the changes going on 
during corrosion. It is concluded that, after a stationary condition is established 
the depolarization current remains constant and the potential difference of the 
system depends on the electrical resistance of the system. The importance of pro- 
tective films is pointed out. Ha (13) 


Black Spots on Tin and Tinned Ware. SveEN BRENNERT. Technical Publica. 
tions International Tin Research & Development Council, Ser. D, No, 9. 
Aug. 1925, 27 pages. Formation of black spots on Sn, especially on dairy equip- 
ment, is shown to be due to electrochemical corrosion. The products are white 
basic Sn salts, largely stannous oxide, and dark products which adhere firmly 
to the base metal. Black spots start to form only after a definite dissolution 
potential is reached varying with the composition of the solution, but once formed 
they may grow in dilute solutions at less noble potentials. As with many other 
metals, Sn is ennobled by formation of an air-formed protective film. Sn begins 
to corrode with formation of black spots at points of weakness such as scratches 
after the protective film has formed. Formation of black spots ean be prevented 
by reducing the potential of the Sn, as by keeping a less noble metal like Zn 
or Al in contact with the Sn surface. (This is comparable to the well known 
method of hanging Zn plates in boilers to reduce corrosion). It is also possible 
to produce by anodic oxidation an artificial protective film that offers quite effective 
protection against corrosion. Most of the experimental work has been done on 
neutral or near neutral solutions of NaCl, Na2SO, or NaNOgs. Increasing the Cy 
content of the Sn was found to have no effect on the ennobling rate or of the 
dissolution potential of the Sn. BWG (18) 


Antimonial Lead for Water Pipes (Antimonhaltiges Blei fiir Wasserleitungsrohre), 
O. Baver & G. Scuikorr. Metallwirtschaft, Vol. 14, June 14, 1935, 


pages 463-479. Physical and corrosion tests were made on 8 grades of Ph, 
containing from .003 to 1.40 Sb. The addition of Sb raised the tensile strength 
and hardness of Pb, .9% Sb raising them 40%. The wall thickness of water 
pipes can be reduced correspondingly by using antimonial Pb. Distilled HO 
free from COe2 attacked pure Pb strongly. The addition of .35% Sb reduced the 
corrosion 60% and the maximum reduction was obtained with 8% > With 
increasing CO2 content in the HeO a protective coat was formed on the pure Pb 
and the corrosion reduced almost to that obtained wi 1 .8% Sb. e local 
drinking water attacked Pb much less than distilled fia ‘ree from CO. and the 
difference between pure and antimonial Pb was slight. A minimum ck was 


obtained with .8% Sb. H20 containing humus attacked antimonial |b more 
than pure Pb, but the attack was not much greater than with drinking water. 


Antimonial Pb was attacked less than pure Pb by 3% NaCl, artificial rth Sea 
water and Ca(OH)e2 solution, but more than pure Pb by KNOs so!‘ion and 
moist lime mortar. It is not advisable to lay Pb pipes in lime mortar «specially 
if the mortar is apt to become moist. CEM (18) 

Wear of Steel Rails (La question de l’usure des rails d’acier). Ern Core... 
Revue de Metallurgie. Vol. 32, Mar. 1935, pages 137-144. See tals & 
Alloys, Vol. 6, Juiy 1935, page MA 302R/4. 1G (13) 


Evolution of Weatherproof Steels (Die Weiterentwicklung witterungsbestandiger 


Stahle). K. Darves. Mitteilungen der Kohle- und Eisen}. schung, 
G.m.b.H., Vol. 1, Feb. 1935, pages 1-8. Cu steels have shown a hig!) resistance 
to rusting in air, and to attack by combustion gases while the resistanc: to fresh 
and sea water depends largely on local conditions. Recent tests have «stablished 


the fact that solubility tests in acid do not represent the actual rusting resistance 
of steels. Contrary to expectations from such tests, a P content of ire than 
0.06% inereases the resistance of Cu steels against atmospheric influences quite 
considerably, by whatever process the steel was made. Cu-Sn steels are also 
improved by a higher P content. A dark brown, smooth and firmly adhering pro- 
tective layer of rust is formed by P, the blue rolling seale is easily shed and 


these steels behave better under a coat of paint than normal steels. 7 references. 
Ha (13) 


Corrosion in the Interior of Water Pipes and Its Prevention (Korrosion im 
Inneren von Wasserleitungen und deren Verhiitung). F. E1seNsTEcKEN. Paper 
Fourth Corrosion Congress Verein deutscher Ingenieure, Verein deutscher 
Eisenhiittenleute, Deutsche Gesellschaft fiir Metallkunde and Verem 
deutscher Chemiker, Nov. 20, 1934, Diisseldorf, pages 22-31. 0 and C02 in 
combination with the salt content of H2® are the main sources of destruction 
of water pipes. Still or slow running H2@ attack more than rapidly running H20. 
Corrosion is hardly encountered at a speed of .5 m./sec. Remedies are suitable 
pretreatment of water, decrease of detrimental C02 content by airing, admixture 
of lime water ete. and protective layers. A higher 0 content in water in general 
decreases corrosion by formation of protective layers. However, water supersaturated 
with 0, as may result from change of pressure or increase of temperature, may 
form air bubbles causing corrosion in pits. Enameling and bitumens are the chief 


measures of protection. Perfect continuity of such coatings must be a 


Comparative Corrosion Tests with Soft Steel Sheets (Ueber vergleichende Kor- 
rosionsversuche mit weichen Stahiblechen). F. Eisen KOLB. Korrosion : 
Metallschutz, Vol. 11, July 1935, pages 156-162. The usual rapid yt 
testing methods were compared with long-time tests in order to find an a 
relation. The results showed that an exact parallelism does not exist, the resu 
of short-time tests must always be used with caution. Sequence of corroding 
agents and their strength play an important part. Cu steels, for instance, es 
cipitate Cu during destruction and form thus a protective film which ae 
further rusting. Long-time tests should be made not only in one certain di (13) 
hut under varying conditions and with different attacking agents. Ha 
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First came Timken DM tubes to bring to refinery 
operators new economies and reduced operating 
hazards through the replacement of carbon steel 
tubes. Now comes Timken "SICROMO" a still tube 
steel possessing oxidation and corrosion resistance second 

only to the expensive 4-6°/, chromium alloys, and available 

at a cost that permits it to be used freely wherever the oxida- 
tion and corrosion conditions are too severe for Timken DM. 


"SICROMO" has been thoroughly tested and has come through 

















\\\ every test with a consistently high score in combating oxidation 
WW and corrosion. 
WS 1 yy "SICROMO" compares closely with the 4-6°/, chrome alloys in other 
Yo characteristics including creep strength, reserve strength and high tem- 
\ 7 Y perature yield stress value. 
WY UY, If you have an operating condition that demands high oxidation and cor- 
YY rh Wie: “Up rosion resistance, try Timken "SICROMO" Tubes. You will find them a 
im 








rere PI decided economy. Write for further information. 


THE TIMKEN STEEL & TUBE COMPANY, CANTON, OHIO 


District Offices or Representation in the following cities: Detroit Chicago New York 
Los Angeles Boston Philadelphia Houston Buffalo Rochester Syracuse Tulsa 
Cleveland Erie Dallas Kansas City St. Louis Cincinnati 
Huntington Pittsburgh World’s Largest Producer of Electric Furnace Steel 


TIMKEN STEEL TUBES 
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Acid-resisting Alloy ‘‘Ferrosilid."’ Its Properties and Production. S. V. 
MarasHeNKo. Vestnik Metallopromishlennosti, Vol. 15, Mar. 1935, pages 
113-120. In Russian. A survey of Fe-Si alloys used for corrosion resisting pur- 
poses compiled largely on the basis of published data. (13) 


The Use of Sodium Sulphite as an Addition to Alkaline Detergents for Tinned 
Ware. S. Kerr. Journal Society of Chemical Industry, Vol. 54, July 5, 
1935, pages 217T-221T. The detergent chiefly used in the dairy industry is a hot 
solution of NazCOs. Regardless of the concentration or the temperature, however, 
dairy vessels are seriously attacked by lactic acid with the formation of a soluble 
stannite salt when the vessels are Sn coated. The corrosion reaction was recog- 
nized as one of oxidation only, temperature apparently having negligible influence. 
The use of a reducing agent possessing the requisite detergent and corrosion 
inhibitive properties appeared obvious. Among a large number of reducing agents 
examined, NazSO3 was shown to be the most practical as regards price, relative 
stability in its solid form, high solubility in water and alkaline solutions and 
satisfactorily inhibitive to Sr corrosion. A ratio of 1 part NasSO3s to 10 parts 
crystallized NavCOs is recommended. This solution retains its efficiency at 40°, 55°, 
70°, 85° and 100° F. respectively. Experimental data supplement the paper. 

AAA (13) 


The Corrosion of Ordinary and Austenitic Cast trons (La corrosion des fontes 
et les fontes austénitiques). Marcen Battay. Métaux (aciers Spéciaux, 
Métaux et Alliages), Vol. 9, Oct. 1934, pages 378-386. The current cor- 
rosion theory is that, in an ionized solution, graphite in cast iron constitutes the 
noble element of a couple thus favoring corrosion in an oxidizing medium; in non- 
oxidizing medium, graphite is polarized and thus the iron is less corroded than 
steel. A series of irons and steels have been tested for several hours in 2N HNOs, 
HC] and HeSO04. The following results illustrate the relative rate of corrosion of 
austenitic irons and steels. 


Steels Pearlitic Austenitic Pearlitic Austenitic 
oy Iron lron Carbon Steel Steel 

Irons A. B, c. dD. E. 
Chemical 
Analysis 
Carbon 2.97% 2.97% 2.97% 1.09% 0.79% 
Manganese 0.76% 1.33% 1.33% 0.10% 1.50% 
Silicon 2.28% 3.08% 3.08% 0.14% 0.19% 
Sulphur 0.062% 0.062% 0.062% 0.014% 0.012% 
Phosphorus 0.56% 0.56% 0.56% 0.03% 0.095% 
Nickel 13.92% 13.92% 0.10% 24.0% 
Chromium 1.41% 3.20% 0.16% 2.30% 
Copper - 6.22% 6.22% 
Heat Treatment Annealed 825° C. fur- 


nace cooled 
Water quenclied from 


10505 (el 

Corrosion loss 

in g./m.*/hr. after 

51 hrs. in 2N HeSO4 72.5 0.08 0.08 85.0 0.10 

51 hrs. in 2 

N Hel 115.0 0.15 0.15 2.14 0.15 

21% hrs. in 2 

N HNOs 268.0 975.0 273.0 358.0 380.0 
Another austenitic iron (2.94% Total C, 2.16% Si, 0.40% Mh, 0.043% S&S, 


0.055% P, 15.63% Ni, 5.76% Cu, 1.28% Cr) in 5% by volume HeS04, as 
cast lost 0.02 g./m.2/hr., after the iron was heated for 320 hrs. at 500° 
C. it lost 11 g./m.2/hr. Another austenitic iron with less Ni (3.24 total C. 
1.19 Si, |.067 P, 1.38 Mn, 7.86 Ni, 5.65 Cu, 1.04 Cr) lost 0.09 g./m.?/hr. 
when tested as east and 72 g./m.?/hr. after heating for 320 hours at 500° C. 
The following limit of composition is recommended for non-corrosive austenitic 
irons: Total C 2.75-3.10%, Si 1.25-2.00%, S 0.04-0.12%, P 0.04-0.30%, 
Mn 1.00-1.50%, Ni 12.00-15.00%, Cu 5.00-7.00%, Cr 1.50-4.00%. GTM (13) 


Knowledge and Research in the Field of Corrosion Protection of Pipes (Erkennt- 
nisse und Forschungsaufgaben auf den Gebiete des Korrosionsschutzes von Rohren). 
W. Scuneiper. Paper Fourth Corrosion Congress Verein deutscher 
Ingenicure, Verein deutscher. Eisenhiittenleute, Deutsche Gesellschaft 
fiiy Metallkunde, and Verein deutscher Chemiker, Nov. 20, 1934, Diissel- 
dorf, pages 73-76. The corrosion occurrences take place within a heterogeneous 
system in which the corroding metal, in contact with gaseous, liquid or solid 
substances, endeavors to pass into a more stable state of smaller energy, to 
transform into an oxide or another chemical compound. To explain the corrosion 
occurrences becomes difficult due to the fact that they take place on the metal 
surface. Our knowledge of the structure of the metallic surface, however, is still 
very limited. Only by applying slow electron rays is it possible to get an insight 
into the surface structure. The theory that the metal surfaces do not show 
the characteristic properties of metals since they do not contain free conducting 
electrons seems to.be a satisfactory explanation. This theory has been developed 
on the base of conductivity measurements of extremely thin metal skins. Electro- 
chemical theories on passivity and formation of oxide skins are still used most 
effectively. In using pipes the formation of flow potentials should be especially 
considered. Proper treatment and application of metals and treatment of the 
materials in contact with the metals is most important for avoidance of corrosion. 

GN (13) 


Prevention of Corrosion in Water Heaters by Water Treatment (Vermeidung der 
Korrosion in Warmwasserbereitern durch Wasserbehandilung). E. Naumann. Paper 
Fourth Corrosion Congress Verein deutscher Ingenieure, Verein deutscher 
Eisenhiittenleute, Deutsche Gesellschaft fiir Metallkunde and Verein 
deutscher Chemiker, Nov. 20, 1934, Diisseldorf, pages 55-60. Paper discusses 
the physical, physico-chemical and chemical methods of water purification for remoy- 
ing the ingredients, particularly O2 and COs, that cause corrosion. The physical 
methods are rarely used because they have proved rather ineffective. Among the phy- 
sico-chemical methods is the removal of O2 by conducting heated HO over chips of 
Zn or brass and the Aquasol method in which a thin protective layer is formed 
on the heater walls by the admixture of colloidal substances to the water. Most 
important are the chemical methods of water treatment. O2 is bound by addition 
of sodium sulphite, C02 by soda or caustic soda. More recently sodium phosphate 
is applied, forming a layer of iron phosphate on the walls. GN (13) 
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Requirements Met ai Present by Corrosion and Heat Resistant tron and Stee} 
(Welrhe Anforderungen kénnen wir derzeit an korrosions- und hitzbestandige Eisen, 
und Stahisorten stellen). L. Arssner. Petroleum, Vol. 31, Apr. 19 1995 
Supplement pages 1-7. A review of special properties of structural materials 
suited for severe corrosive service conditions and of factors influencing the chemical 
resistance of alloys. Diagrams are presented showing composition of corrosion 
resistant alloys in the ternary Ni-Cr-Fe diagram, thermal conductivity ip relation 
to €. Si, Cr, Ni, Mn content, deep drawing properties of open-hearth, and 18/8 
Cr-Ni-steels, strain hardening of Ni-steel, low C-steel and 4 grades of Ni 
(0.27-10.9% Ni)-Cr (13.5-20.5% (Cr)-steels in relation to amount of cold 
work induced, recrystallization diagram of 16% Cr-steel, dilatation of ordinary and 
Cr-Ni-steels and tensile strength and yield point curves of open-hearth, plain c 
medium and high Cr steels between 20° and 800° C. Further microphotographs 
show twin bands in austenite, carbide precipitation at grain boundaries, ete 


EF (13) 


Corrosion from Products of Combustion of Gas—Part II. Tube Experiments 
34th Report of the Joint Research Committee of the Institution and Leeds Uni- 
versity. James W. Woop & E. ParrisH. Institution of Gas Engineers 
Communication No. 100, Nov. 6-7, 1934, 47 pages; Gas World, Vol. 101, 
Nov. 3, 1934, pages 456-457; Nov. 10, 1934, pages 499-502; Dee. 15, 1934. 
pages 643-645; Gas Journal, Vol. 208, Nov. 14, 1934, pages 527-530; Dee. : 


1934, pages 742-744; Engineering, Vol. 138, Dec. 7, 1934, page 623. Gee 
Metals & Alloys, Vol. 6, Aug. 1935, page MA 338R/6. \HE (13) 


Checking Bridge Corrosion. Railway Engineering & Maintenance, Vol. 31 
June 1935, page 341. Mohawk Division of the New York Central Ry. checks corrosion 
by swabbing or painting corroded bridge members with oil. The most serious 
corrosion has been about the ends of the structures. This is due to the accumulation 
of cinders, stack soot and other debris on the bridge seats. The oil used has an 
asphalt base and is similar to that which the road has applied for a number of 
years to its rail and track fastenings. Rust is removed only superficially sinee the 
oil penetrates and loosens a limited fiim of rust or scale and effectively retards 
further corrosion. WH (13) 


Wire Rope Research. Annual Report of the Safety in Mines Research Board. 
Iron & Coal Trades Review, Vol. 131, Aug. 23, 1935, pages 276-277. 


Abridged results. Effects of hemp and other fiber cores on internal corrosion 
rust-protective coatings, protective action of oil films, effects of Ivanizing 
reason for fractures are discussed. Ha (13) 

Corrosion-Resisting Non-Ferrous Alloys. H. Moore & E. A. G DDIARD. 
Journal Society of Chemical Industry, Vol. 54, Aug. 30, 1935, pages 786- 
795. The corrosion resistance of the non-ferrous alloys is discussed detail. 
The chemical behavior of Al, Zn, Cu, Sn, Pb, Ni and Mg against vario rroding 
media is shown. Alloying these elementary constituents accomplisty twofold 
purpose viz., a higher resistance to corrosion and improvement in p il prop- 
erties. 41 references. \A (13) 

Corrosion in Refrigerating Plants. W. NotcKen. Tvransactions tute of 
Marine Engineers, Vol. 67, Part 2, Mar. 1935, pages 22-23. 1 publiea- 
tion of the Department of Scientific & Industrial Research, Report ie Food 
Investigation Board for the Year 1933, page 222, the article ‘‘Cor in Re- 
frigerating Plants’’ advances a theory which in the author’s opi may be 
viewed from a different angle. It is denied that Ca-salts are the « of cor- 
rosion, which is attributed to the presence of free HCl in the em. Cu 
plating of the piston of methyl chloride plants does not take place a g as the 
inner surface of the Cu tubing is clean. In American practiee, particu attention 
is paid to the internal finish of the Cu piping, but not so in G Britain. 
Effective elimination of HeO usually cures all other ‘“‘chemical’’ tro in the 
machine. The author’s ‘‘own limited experience” with silica gel rs fitted 
to methyl chloride machines has not been yery successful. WH (13) 


The ‘‘Probability’’ of Corrosion. R. B. Mears & U. R. Evan T ransac- 
tions Faraday Society, Vol. 31, Mar. 1935, pages 527-542. Contains bibliog- 
raphy. Data are given in the form of graphs and tables, of the influcnce of 16 
external variables on the probability of corrosion and on the conditional velocity 
of corrosion during the early stages of corrosion. Different varieties of Fe and of 
steel were used. Drop tests and scratch tests were used. Very few drops which 
had not developed corrosion within 15 minutes did so within 64 hours, or prob- 
ability is approximately independent of time. Corrosion velocity is also independent 
of time. Probability and conditional velocity are raised by increasing the exposed 
area. Probability is decreased but conditional velocity increased by raising the 
02 concentration in Oe-N2 mixtures. Using 100% O2 and 0.07M NaHC0s, increasing 
the time of pre-exposure to dried air before testing decreased the probability of 
corrosion from 84% for 0.25 min. pre-exposure to 27% for 1024 min, pre- 
exposure. Increasing the temperature of experiment from 0° to 25° C. raised the 
probability and conditional velocity. Lowering the temperature of pre-exposure 
from 12° to 0° C. or increasing it from 12° to 25° and 100° C., enhances 
the probability. The probability increases to 100% as the concentration of KCl 
is inereased to 0.01M or over. The conditional velocity increases to a maximum 
around 0.01M KCl and then decreases slowly as the concentration is further 
increased. The sulphate ion gave higher probability than chloride ion but lower 
conditional velocity. lJodine and nitrate ions gave low probability and conditional 
velocity. The sulphate ion is most effective in overcoming the inhibitive increased 
probability but larger amounts decreased it to zero. The intensity of corrosion 
and conditional velocity tends to increase with increase in concentration of in- 
hibition. KsCr0,, K2HPO« and K2CO3 were tested as inhibitors and the first was 
most powerful. There is a range over which pH has little influence on probability 
which can be below 100% in acid solutions. C02 in atmosphere has little effect 
on probability but doubles conditional velocity; SQ2 markedly increases probability 
and velocity. Pretreatment of surface has a marked effect partly due to organic 
matter being left on surface. As depth of scratch increases, probability of cot 
rosion increases. The presence of a new crack adjacent to an old one decreases 
probability of attack on old one but invariably markedly increases probability of 
attack at the new one. Different varieties of distilled water were tested. it is 
developed that the protective film is porous, the number of pores being smaller 
as the pore size becomes larger. The film is protective when the largest pore 
blocks itself with corrosion products, retarding corrosion before it is visible. The 


we , , - ribute 
air formed primary film and the secondary film of corrosion products cont (13) 
to protect the metal. ran 
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14. APPLICATION OF METALS 
AND ALLOYS 


Powder Metallurgy (Metallkeramik) Supplement. Franz SKaupy. 
Chemie, Berlin, 1935. Self-cover, 6x 9% inches, 10 pages. Price 1 RM. 
Since the appearance of the original book in 1930, considerable development has 
taken place in this field. The greatest advances have been made with the metals, 
jron and nickel, as well as in the production of porous, so-called oilless bearings. 
This supplement brings up-to-date the information contained in the original (re 

Vctals Alloys, Vol. 1, Oct. 1930, page 806.) 
Richard Rimbach (14)-B- 


Verlag 


viewed l 


All-Metal Coaches of the Milan Northern Railway (Ganzmetall-Personenwagen 
mit Brill-Drehgestell der Mailander Nordbahn). L. ScuHNeiper. Organ fiir 
die Fortschritte des Eisenbahnwesens, Vol. 90, June 15, 1935, pages 220- 
991. The new all-metal coaches described make only limited use of expensive 
special steels and light metal alloys. WH (14) 
Machine 


Materials Employed in Modern Machine Tool Design. B. K. Prici 


Design, Vol. 7, Apr. 1935, pages 28-30. See Metals & Alloys, Vol. 6, Aug. 
1933 MA 3401/7. WH (14) 
14a. Non-Ferrous 
G. L, CRAIG, SECTION EDITOR 


Modern Uses of Non-ferrous Metals. Edited by C. H. Matuewson. American 
Institu Mining & Metallurgical Engineers, New York, 1935. Cloth, 5% x 8 
inches 7 pages Price $3.00. 

The vy W. Mudd Memorial Fund Committee of the A.1.M.E. is sponsoring 
4 sel books for the junior members. This is the 7th of this ‘A.I.M.E 
Series volume may for the younger metallurgist, but the older ones will 
not t own till they have finished it, once they open it, it is too interestingly 
writt 

Tw eminent metallurgists, of whom we need only mention, Becket, Merica 
and J » give an idea of their standing, have written the chapters, and they 
have en simply, clearly and well. We suggest that all technical books and 
pape ritten for juniors’’ if by that means the standard attained by this 
volun e reached. 

1 tion in the book is very much up-to-date and while terseness has 
eve sen in preference to clarity and un-hurried expression, a surprising 
amo formation on all the non-ferrous metals is packed into it. We shall 
pas me on to many readers in our own organization, and not all of 
then either, for it forms the best and the most readable general review 
of it we have seen. 

\ adds to the value of the book. H. W. Gillett (14a) -B- 

Ama Restorations and the Effect of Manipulation on Alloys. O. M. 
MIERI ental Cosmos, Vol. 77, Apr. 1935, pages 325-333. The author 
estimat amalgam fillings are selected for 75% of the restorations in posterior 
teetl in periods of economic distress they are used in 95% of the cases 
The n of dental amalgam alloys is approx. 68% Ag, 27% Sn, 4% Cu, 
and 1 The functions of the individual metals are discussed, and the objec 
tions | ities, such as ovides and sulphides, are emphasized. The composition 
is inte: bring out the best properties of alloys of the individual metals with 
Hg and unteract objectionable properties, thus producing what is known as a 
“balan oy.” Chemical purity of the Hg used in amalgamation is important, 
the con npurities being As, Sb, and Sn. The effects of mixing time and packing 
pressurt imensional changes and resistance to flow under pressure are shown 
in cury important reaction is the setting of amalgam is AggSn -+- 4Hg 
AgsHlg, The Sn does not form 4 hard strong compound with Hg. The author 
advoeat use of a thin coating of oxyphosphate of Zn cement on the cavity 
wall bet nserting the amalgam filling, which gives a better seal and prevents 
discolorat of the tooth structure. OEH (14a) 

The Problem of Materials. 11 (Beitrage zur Werkstofffrage. 111). E. Rapatp. 
Chemis: Fabrik, Vol. 8, May 1, 1935, pages 155-159. For corrosion re 


sistance ( 
such as 
resistan 


hould be as pure as possible and it is better when cold worked, 
ammering, than when soft. Al bronze has good erosion and corrosion 
pecially against MgCle solutions. Cu-Si alloys are also good in this 
respect. e-Cu alloys have exceptionally high strength, but are very 
and do ! 
a combinat 


expensive 
ave especially good corrosion resistance. Ni clad steel is used where 
of strong steel with good corrosion resistance is needed, The additior 
of 2% 8B 0 Ni improves its corrosion resistance and Be improves its strength. 
Cr-Ni and Cr-Ni-Fe alloys are used for parts requiring high heat resistance. 
Their process of manufacture is more important than their chemical composition. 
It is necessary to keep them free from C and 0. Mg alloys are not used exten- 
sively in chemical industry. The addition of small amounts of Mg to Zn base 
die castings prevents intererystalline corrosion. The strength of Sn is increased by 
the addition of .4% Fe and .8% Ni; .5% Sb added to Sn improves its corrosion 
resistance against dilute HCl. Sb + 4% Fe is resistant to HCl in all concentra 
tions. 30 references. CEM (14a) 


Clamps and Joints for Aluminum Overhead Transmission Lines (Klemmen und 
Verbinder fiir Aluminium-Ortsnetz-Freileitungen). A. Atmers. Elektricitaétswirt 
Schaft, Vol. 34, June 25, 1935, pages 382-388. Discusses the design of Al cable 
clamps and precautions to be observed during installation because of certain physical 
Properties of Al as compared with Cu which was the material previously utilized 
in Germany. 23 models of Al and Al-Cu clamps brought on the market are illus- 
Wated and discussed. The use of Cu for transmission cables has been prohibited in 
Germany owing to raw material shortages, Previous experience with Al cables 


Indicated that a great number of failures could be attributed to faulty clamping 
methods. WH (14a) 
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Further Studies of the Effect of Variations in Manipulation on Dimensional 
Changes and Flow of Amalgams. Marcus L. Warp & Erman O. 
Journal American Dental Association, Vol. 22, July 1935, pages 1164-1171 
The effect of waiting 5 min. after completing the mixing of He and alloy 
(mulling) before packing was studied, using 4 alloys. Amalgams which stood 5 
min. before packing contained more Hg than those which were packed immediately, 
and they always showed more dimensional change, either expansion or contraction. 
whichever characterized the alloy For dental practice it is concluded that ii 
case of delay in packing an amalgam filling, the exeess Hg should be left in the 
mix until it can be used, and that this practice has little effect 


Scort. 


on dimensional 
changes. The effect of packing pressure on flow under pressure was studied, using 
cylindrical specimens 4 x 8 mm. and a load of 69.146 Ibs., or 3,500 Ibs./in.? 


The alloy contained 70.25% Ag, 25.63% Sn, 2.35% Cu, 1.68% Zn. The 
specimens were permitted to set for 3 hr. and then loaded for 24 hr. The ob- 


served flow ranged from over 10% with little packing pressure (jarring into mold) 
to about 1% with 80 lb. packing pressure, while a packing pressure of 10 lb./in.? 
was required to produce a flow which would pass A.D.A. Specification No. 1 (4% 
flow). The flow of pure gold and amalgam under load (3,500 Ib./in.2) was 
studied over a period of 30 days. Gold showed an initial flow of 0.0049”, while 
the amalgam showed only 0.0015”. At the end of 30 days gold showed only 
0.0057 total flow, while the amalgam showed 0.520, or about 63 times as much 
flow as the gold. The amalgam alloy used in these tests contained 68.94% Ag, 
25.30% Sn, 4.81% Cu, and 0.93% Zn. The conclusion is that pure gold work 
ardens so as to stop flow, while amalgam still shows a relatively high rate of 
flow (.0012”/day) in 30 days OEH (14a) 


Gold Alloys: An Evaluation of Research Data in Relation to Clinical Require- 
ment. StanteEy D,. Tytman. Journal American Dental Association, Vol. 
21, Aug. 1934, pages 1426-1440. Read at the 75th Annual Session of the American 
Dental conjunction with the Chicago Centennial Dental Congress, 
Aug. 10, 1933. A general discussion along the line indicated by the title. 
be of interest to dentists and metallurgists 


Association in 


Should 
22 references. OEH (14a) 


Aluminum in Shipbuilding (Aluminium im 
Aluminium, Vol. 17, July 1935, pages 370-374. The various types of Al alloys 
used in shipbuilding, their manufacture, properties and treatment for corrosion 
protection are discussed. Ha (14a) 


Schiffhau). StTeRNER-RAINER 


Utilizing Used Tungsten Carbide. Leon Simon. Wire & Wire Products, 
Vol. 10, Aug. 1935, page 325. Discarded tungsten carbide (of tools) is crushed, 
treated chemically to remove impurities, and then the particles are fused together 
without any binder to form new tips of tools which are hard and tough, and not 
brittle as were the original tungsten carbide tips made with a binder. Ha (14a) 


Beer Conduits of Aluminum (Bierleitungen aus Aluminium). A, Romunop 
Aluminium, Vol. 17, Aug. 1935, pages 447-448. Al pipes for beer have an 
advantage over tin pipes or tinned Cu pipes in that the beer does not assume a 
turbid appearance when standing for several hours in them and, therefore, less 
waste results. Al is now admitted in the German regulations as permissible material 
or this purpose. Ha (14a) 
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14b., Ferrous 


M. GENSAMER, SECTION EDITOR 


Steel Used Extensively in Building El Vado Dam. Cuas. P. Secer. 


n Engi- 
necringd N ews-Record, Vol. 115, Aug. 15, 1935, pages 21 1-215, Welded 
steel plates were used to make a watertight upstream face and to line the 
spillway channel. Part of the permanent lining of the diversion tunnel was made 
of steel plates. Details of construction are described CBJ (14p 
} 

Some Mechanical and Metallurgical Aspects of Present-day Oil-production Equip. 


ment. Arpert G. Zima. Metals Technology, Aug. 1935, American Insti. 
tute Mining & Metallurgical Engineers Technical Publication No 


= ; ; : 633, 
14 pages. Tools and equipment used in the oil industry are deseribed and the 
materials from which they are made are discussed. JLG (14b) 


Modern Steels and Weight Reduction. J. C. WHerze.. Preprint American 
lron & Steel Institute, May. 1935, 30 pages; Steel, Vol. 96, May 27, 1935 
pages 40-44, 60-61; Jron Age, Vol. 135, May 30, 1935, pages 33-43: Jron & 
Coal Trades Review, Vol. 120, June 28, 1935, page 1097. Ti ise of 1} 
and high alloy steels has resulted in a weight reduction of from 20 
lables are given showing the weight reduction and the physical 
many alloys Applications and illustrations are given. 


VVK + VSP - VIS (14b) 


pi ries of 


Use of Corrosion Resisting Steels in the Chemical, Especially the Nitrogen Industry 
(Die Verwendung korrosionbestandiger Stahle in der chemischen, insbesondere der 
Stickstoffindustrie). Pau ScHAFMEISTER & FRIEDRICH Kart Naumany. 
Chemische Fabrik, Vol. 8, Mar. 6, 1935, pages 83-90; Technisc’ M itteil- 
ungen Krupp, Vol. 3, June 1935, pages 100-107. In high pressu NH,OH 
synthesis a steel is required which withstands the action of H at 100 to 


| 000 atm. 
pressure and 400°-600° C. H decarbonizes ordinary steel and lowers 


strength, 


and its effect increases with increasing pressure and temperature. (C: Ti are 
added to steel to stabilize the carbide. At 300 atm. and for a per of 100 
hours € steel is satisfactory up to 350°, 2% Cr steel up to 450°, Cr steel 
up to 600°, .2% Ti steel up to 400°, and 5% Ti steel oy 0°. Cr 
steels are also used for contact with HeS and 6% Cr and 18-8 for ‘racking 
equipment. High Cr steels without Ni are not satisfactory for this In 
the process of oxidation of NHsOH to HNOs, acid and heat resisti els are 
used. In Cr and Cr-Ni steels the corrosion resistance increases w sing Cr 
content and decreases with rising C content. 18-8 Cr-Ni and 17 5% Cr 
steels are most extensively used for HNOs and are better than 1 r steel 
18-8 steel is used in breweries, dairies, bleaching and dyeing proce: i with 
addition of Mo for sulphite pulp, phosphates and fertilizer. 18-8 stands 
near Ag in the electric potential series. 18-8 and Fe make a better | com 
bination from the standpoint of galvanic action than Cu and Fe ind Fe 
If 18-8 steel has been heated to 500°-800° it is subject to stalline 
corrosion. To prevent this it should be annealed, or a very low C or one 
with Ti, V or Ta additions should be used. For high heat resist igh Cr 
steels, with or without the addition of Ni, Al or Si, are recon i, The 
oxides forming on their surface adhere tightly and prevent further ng. In 
the manufacture of nitrates non-aging and alkali resisting steel is lired as 
hot nitrates cause intercrystalline and caustic embrittlement in iry cast 
steel. The action is similar to that in 18-8 steel, oxides and nit: forming 
at the grain boundaries. For this purpose Izett steel, which is y de- 
oxidized, is used. 14 references. Ha + | (14b) 

Super-Liner ‘‘Normandie’’ Makes Maiden Crossing. Heat Treating rging, 
Vol. 21, June 1935, pages 291-292. The steam turbine dises are n f Cr-Ni 
steel with 36% Ni and 11% Cr, bolts and studs of a 2% Ni a ed steel 
and of Ni-Cr-Mo steel. The shafts are of steel with 0.15% ¢ (0% Ni, 
0.70% Cr. Decorative fittings, hardware and furnishings required tons of 
18/8 steel MS + lia (14b) 


Free Cutting Steel. P. Hoztmes. Edgar Allen News, Vol. 14, Aug. 1935, 
pages 690-692. Free-cutting steels have been developed for parts where the 
machining time is a deciding factor of the total production time. Their develop- 
ment, characteristics and uses are discussed. Best results with them are obtained 
by case-hardening them by the cyanide process; but parts liable to distort should 
be quenched in oil instead of water. Ha (14b) 


Stainless Steel Dentures. Epwan H. Maux & Frank C. Larsen. Journal 
American Dental Association, Vol. 21, Sept. 1934, pages 1541-1554. The 
authors outline the development of stainless steel under the trade name of ‘‘Wipla” 
by Krupp for dentures. The steel used is designated as V2A and corresponds 
closely to the 18% Cr, 8% Ni stainless steel in this country. Dentures afe 
made by pressing and swaging sheets, and attachments are made by spot welding. 
American dentists usually are not equipped to handle this material, because they 
do not have the presses for swaging or the electric welder; however, these units 
could be purchased at costs not exceeding other pieces of equipment generally 
found in dental offices. OEH (14d) 


Too! Steels for Woodworking. P. Mass. Mechanical World & Engineering 
Record, Vol. 47, June 14, 1935, pages 583-584. Hardness is not the only 
criterion for judging the cutting capacity of toels for woodworking. Resistance 
to abrasion is very important which raises special considerations in selection and 
treatment. The following tool steel is considered to be very suitable: 0 65-75% 
C, 0.35-0.55% Mn, 0.1-0.3% Si, 17.5% W, 4-5% Cr, 1.4% V (minimum) 
and 0.04% S and P (max.). When small, non-repeating production has to 
be dealt with, a cheaper steel with 1.2-1.3% C, 0.25-0.35% Mn, 0. 15-0.25% 
Si, up to 0.25% Cr and V, 0.035% S and P (max.) may be employed. Molding 
cutters, grooving and tonguing tools comprise 0.95-1.05% C, 0.95-1.05% Mn, 
0.15-0.25% Si, 0.4-0.6% Cr, 0.2% V (minimum), 0.035% 8 and P (max.). 
Another severe job is the cutting out of slots and panel openings in plywood, 
faced with hard woods or without. High speed steel will also prove to be satis- 
factory here. A cheaper steel utilized for short runs contains approximately 1.1% 
C, 0.25% Mn, 0.15% Si, 3.5% Cr, 6% W. The proper heat treatment is 
given for all of the steels discussed WH (14d) 
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15. GENERAL 


RICHARD RIMBACH, SECTION EDITOR 


Cast Metals Handbook—1935 Edition. American Foundrymen’s Association, 
Chicago, 1935. Cloth, 6 x 9 inches. Price $4.00. 

Twenty-two casting experts codperated in the A.F.A. committees which planned 
this book, and many more cooperated in the various symposia on cast steel, cast 
iron and malleable, which former ubiications have been condensed and brought up- 
to-date to form the ferrous portion of the handbook. The editorial work, by Bob 
Kennedy, H. P. Evans, N. F. Hindle and Rebecca Hall has been well done, The 
symposia have been stand-by reference works and it is a convenience to have them 
in condensed form in one set of covers. 

Including a useful general chapter on casting design, pattern equipment and 
the like, the ferrous section occupies 345 pages, against only 58 for the cast alloys 
of Cu, Al, Mg, Pb, Sn, Zn and Ni bases. The treatment of the non-ferrous alloys 
is less extended than that of the ferrous, and more in the usual hand-book style. 
Instead of discussing gradations in the alloys and listing many alternative ones, 
only the more important commercial alloys are dealt with. In many cases the 
properties of these have to be represented by blank spaces for want of reliable 
data, and a plea is made for research to fill the blanks. A.S.T.M. or other specifi- 
eations are given for all the alloys for which such specifications exist. This adds 
greatly to the usefulness of the book. The binding is substantial, the paper good 
and the print large. It’s the only handbook we can read if we happen to mislay 
our glasses. It will be most useful to both consumer and producer. Its preparation 
is another distinet service to the industry amid those constantly rendered by the 
AFA H. W.Gillett (15) -B- 


Are We At the Dawn of a Light-Metal Age? (Stehen wir vor Beginn eines 
Leichtmetall-Zeitalters?). Witty Macnu, Die Umschau in Wissenschaft & 


Technik, Vol. 39, Apr. 14, 1935, pages 297-301. ‘The author’s answer is in 
the affirmative. Attention is directed to the fact that Fe deposits will last only 
for 100 years (?), that there is double as much Al as Fe at a depth of 
10 below the earth’s surface and that the use of Al and its alloys has made 
unt lented progress. The commercial applications of light metal alloys are 
dea th at length. States that 20% of the total Al production goes into 
foi e increasing utilization of Al alloys is ascribed to their high strength, 
low ec weight, favorable corrosion resistance, machining properties, thermal 
and ric conductivity and aging possibilities. The present state of commer- 
cial of Mg and Be alloys is discussed. WH (15) 
A ¢ W. G. Rumsoip. Mining Journal, Centenary Number, 1935, 
pag \ review, AHE (15) 
S f Utilization of Heat Measuring Instruments in Metallurgical Plants (Das 
Anw ysbereich von Warmemessinstrumenten in Metallhiitten und Schmelzwerken). 
E. HEWS. Die Metallbérse, Vol. 25, Feb. 15, 1935, pages 209-210; 
Fel 1935, pages 241-242. The author discusses critically where instruments 
sho employed in metallurgical processes and cases where they are superfluous. 
EF (15) 

Met: urgical Progress and the Finishing Industry. L. Sanperson. Synthetic 
& ed Finishes. Vol. 6, Mar. 1935, pages 294-295. Cr plated C steel 
twist were very successful where high speed steels had completely failed. 
Cr | gears failed due to a distinct tendency of the plating to thicken up 
at t | of one gear. The risk of scratching mirror-surfaced stainless steels in 
the dies is minimized by lubricating the dies with lithopone and linseed 
oil n e or by placing thin paper between sheet and highly polished die. 
Surfa liscolorations (Fe oxide film) by contact with forming tools are re- 
moved nitrous oxide, passivation treatment or buffing. In the Bullard-Dunn 
descal process, the work ig made cathode in a hot acid sulphate bath con- 
taining a small amount of metal salt, such as Sn-sulphate. A protective film 
of Sr progressively formed over the cleaned areas. Si alloy anodes eliminate 
frequent bath renewal. 16 Cr- 1 Ni steels compete with 18/8. They are more 
machinable and subject to heat treatment after fabrication. They retain toughness 
and strength at extremely low temperatures contrary to 18/8. Rustless steel hub 
caps are embossed, lacquered and bent over the edges of a thicker mild steel 
backing. Sb, Cu, Ag shavings are forced mechanically into Pb to raise its 


corrosion resistance. A thin Ag layer is also rolled onto Pb. A Se coating on 
Mg serves as a protective coating (+ paint coat). Cu or Cd plated Ni-Fe-Al 
magnets appeared on the market just to be replaced by Co (15-36%)-Ni 
(10-25% )-Ti (8-25%) magnet steel. A form of magnet is produced by mixing 
powdered magnetic Fe oxide with Co ferrite and heating to 1000° C. This is 
still in the experimental stage but has promising characteristics. Metal cutting 
files have been nitrided. Castings with 20% Cr (or more) are stronger and 
more ductile if alloyed with N. The same holds for 18/8. Pearlitic alloy 
Steels working satisfactorily at 900°-1100° C. have been developed to replace 
expensive high-alloy heat resistant steels utilized in enameling stoves. Surface 
hardening of steels by drawing a blow pipe across the surface followed with a 


cooling jet of water or air has been perfected in Germany. EF (15) 
Ore Testing as a Specialized Service. W. G. Wacner. Mining Journal, Cen- 
tenary Number, 1935, pages 21-22. AHE (15) 


New Method and Device for Production of States of High Dispersion (Uber eine 
neue Methode und Einrichtung zur Erzeugung hochdisperser Zustande). B. Cravs. 
Zeitschrift fiir technische Physik, Vol. 16, Mar. 1935, pages 80-82. During 
electrodeposition the cathode is subjected to mechanical vibrations of great ampli- 
tude and very high frequency by a piezo-oscillator and rejects the depositing metal 
into the electrolyte in high dispersion of a heretofore unattainable degree. The 
method is suited fer dispersing any metal amenable to electrodeposition and 
allows varying the degree of dispersion by varying the mechanical and electro- 
chemical conditions of the process in a device of remarkable simplicity. ORS (15) 


Product Research and Trends in the Steel Industry. A. B. Kinzer. Mining & 
Metallurgy, Vol. 16, Mar. 1935, pages 127-128. From inaugural address as 
chairman of the Iron and Steel division read at the 144th annual meeting of the 
American Institute of Mining Engineers. VSP (15) 
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Economic Development and Importance of Aluminum (Die wirtschaftliche Ent- 
wicklung und Bedeutung des Aluminiums). H. G. Srecx. Aluminum. Vol 
17, June 1935, pages 297-304. The development of Al producing industries in 
different countries, their capacities, market conditions and reasons for the still 
widening application of Al are described. To produce 1 ton of Al under modern 
conditions, there are required 4 tons of bauxite, 26,000,000 cal., 23,000 kw.hr.. 
170 kg. NaOH, 630 kg. crude petrol or pitch coke, 160 kg. crude tar, 80 kg 
eryolite. As all these materials are nowhere to be found in one place at the 
most favorable price the site for erecting an Al plant must be selected with 
regard to these points. Ha (15a) 


Economic Viewpoints in Gold Plating (Wirtschaftliche Gesichtspunkte bei der 
elektrolytischen Vergoldung). M. Kraatrz. Metallwaren-Industrie & Galvani 
Technik, Vol. 23, Mar. 1, 1935, pages 96-97. Based on extensive practical] 
experience, the author sets out to demonstrate ‘“‘how electro-plating equipment 
can be improved and rendered more efficient.’’ The statements only concern the 
electro-deposition of Au. EF (15a) 


Economic Importance of Replacement of Obsolete Equipment in Steel Mills. 
D. M. Petty. Blast Furnace and Steel Plant, Vol. 23, June 1935, pages 
395-397; July 1935, pages 477-478, 496-497. MS (15a) 


Battle Against Waste of Materials (Zum Kampf gegen Materialvergeudung). 
H. Meyer AUF DER Heype. Metallwaren-Industrie & Galvano-Technik, 
Vol. 33, Mar. 1, 1935, pages 98-100. The author points out unnecessary losses 
of material in galvanizing plants. Detailed cost and economy data are presented 

EF (15a) 


Mine Production of Gold and Silver in South Dakota in 1934 (Advance Summary). 
Cuas. W. HENDERSON. United States Bureau of Mines, Mineral Market 
Reports No. M. M. 8S. 389, Aug. 16, 1935, 1 page. In 1931 metal mines in 
S. Dakota produced 486,118.97 oz. Au and 99,741 oz. Ag as compared with 
512,403.77 oz. and 125,417 oz., respectively, in 1933. AHE (15a) 


Mine Production of Gold, Silver, Copper, Lead and Zinc in New Mexico in 
1934 (Advance Summary). Cuas. W. Henperson. United States Bureau 
of Mines, Mineral Market Reports No. M. M. 8. 387, Aug. 15, 1935, 3 pages 
In 1934 New Mexico produced 27,307.01 oz. Au, 1,061,775 oz. Ag, 23,630,000 
lbs. Cu, 18,729,000 lbs. Pb, and 53,043,000 lbs. Zn, an increase of 8382.92 oz. 
Au and decreases of 119,805 oz. Ag, 3,317,000 Ibs. Cu, 3,357,000 lbs. Pb and 
8,805,000 Ibs. Zn. AHE (15a) 


Mine Production of Gold, Silver, Copper, Lead and Zinc in Colorado in 1934 
(Advance Summary). CHas. W. HENperRsonN. United States Bureau of 
Mines, Mineral Market Reports No. M. M. §S. 386, Aug. 15, 1935, 3 pages. 
The output from Colorado ores in 1934 was Au 324,923.32 oz., Ag 3,475,661 oz., 
Cu’ 11,294,000 lbs... Pb 8,435,000 lbs. and Zn 1,544,000 Ilbs., increases of 
82,095.62 oz. Au, 1,289,521 oz. Ag, 1,627,000 lbs. Cu and 3,632,000 lbs. Pb 
and a decrease of 1,025,000 lbs. Zn from 1933. AHE (15a) 


Mine Production of Gold, Silver, Copper, and Lead in Wyoming in 1934 (Advance 
Summary). CHuas. W. HENpeERSON. United States Bureau of Mines, 
Mineral Market Reports No. M. M. 8. 390, Aug. 16; 1935, 1 page. In 
1934 Wyoming mines produced 4,871.36 oz. Au (2,199.95 oz. in 1933), 710 oz. 
Ag (260 oz. in 1933), 3500 Ibs. Cu and 2000 Ibs. Pb. AHE (15a) 


Mine Production of Gold, Silver, Copper and Lead in Texas in 1934 (Advance 
Summary). Cuas. W. Henperson. United States Bureau of Mines, 
Mineral Market Reports No. M. M. 8S. 388, Aug. 15, 1935, 1 page. In 1934 
the metal mines of Texas produced 358.74 oz. Au, 854,442 oz. Ag, 29,000 Ibs. 
Cu and 719,000 Ibs. Pb, having a total value of $593,828. No Au was produced 
in 1933, and the Ag, Cu and Pb had a combined value of $406. AHE (15a) 


The Aluminum Industry. E. C. Harper & E. V. N. Kennepy. Canadian 
Mining & Metallurgical Bulletin No. 279, July 1935, pages 355-362. Recent 
advances of the Al industry, the position of Al in the metal industry, and the 


Al tndustry in Canada are discussed. AHE (15a) 


Secondary Metals in 1934—Advance Summary. J. P. DunLop. United States 
Bureau of Mines, Mineral Market Reports No. M. M. S. 382, Aug. 2, 1935, 
1 page. The total value of certain nonferrous metals for which the quantity 
recovered from secondary sources is reported to the Bureau of Mines was $127,- 
286,100 in 193 $26,017,300 more than in 1933. Most of the increase was 
due to the greater value of Cu, Zn, Sn, and Sb, for the quantity of such metals 
increased only 18,450 tons. AHE (15a) 


Estimated Electric Power Demands for Certain Electrochemical and Metallurgical 
Industries in the Pacific Northwest Over a Period of Thirty Years. A. E. Drucker. 
Metallurgical Research Bureau, State College of Washington, Information 
Circular No. 11, June 21, 1935, 14 pages. AHE (15a) 


Iron Industry in 1934—Advance Summary. H. W. Davis. United States 
Bureau of Mines, Mineral Market Reports No. M. M. 8. 383, July 12, 
1935, 6 pages. The Fe ore mined in the U. S. in 1934 was 24,587,616 tons, 
an increase of 40% over 1933, but 35% below the preceding 5-year average. 
Shipments were 25,792,606 tons, valued at $66,483,846, an increase of 4.7% in 
quantity and 4.2% in value over 1933. Stocks of Fe ore at the mines decreased 
6%. AHE (15a) 
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15b. Historical 


New Light On Ancient Technical Progress. H. H. Stawson. Scientific 
American, Vol. 153, July 1935, pages 10-11. The manufacture of glass was 
known from 2600 to 2700 B. C. and terrestial Fe used as blade of a bronze 
handled dagger before 2700 B. C. WB (15b) 


The Bow As A Missile Weapon. W. L. Ropcers. Army Ordnance, Vol. 
15, May-June, 1935, pages 334-343. Discussion of ancient, heavy steel cross- 
bow with steel bolts (arrows) of various shapes. Other ancient devices for me- 
chanically projecting missiles, bronze cannon and mortars are discussed and shown 
in photos. WB (15b) 


An Early History of Oxyacetylene Welding and Cutting in the United States. 
O. T. Wetrrs. Welding Engineer, Vol. 20, June 1935, pages 22-24. A 
brief historical sketch since its inception in 1902. Ha (15b) 


Early English Lead Mining. J. E. Mercarre. Sands, Clays & Minerals, 
Vol. 2, June 1935, pages 51-58. A historic sketch of lead mining, deposits and 
uses since Roman times in England, smelting and desilverization processes, and 
statistics of production are given. The max. was reached in 1856 with 101,997 
tons while in 1933 it had dropped to 49,056 tons. Ha (15b) 


The Primitive Use of Gold. T. A. Ricxarp. Bulletin of the Institution 
of Mining & Metallurgy No. 364, Jan. 1935, pages 33-37. Discussion. See 
AHE (15b) 


Metals & Alloys, Vol. 6, June 1935, pages 264 R/T. 


The Primitive Smelting of Copper and Bronze. T. A. Rickxarp. Bulletin 
Institution of Mining & Metallurgy, No. 364, Jan. 1935, page 31; Feb. 
1935, pages 35-37. Discussion. See Metals & Alloys, Vol. 6, June 1935, 
page MA 264R/7. AHE (15b) 


Ancient Tin Mining in Cornwall. F. B. Micuetrt. Sands, Clays & Minerals, 
Vol. 2, June 1935, pages 89-99. A historical sketch; Sn mining in the British 
Isles goes back to the 12th century B. C. 16 references. Ha (15b) 


The Work of Walter Rosenhain. J. L. Haucuton. Foundry Trade Jour- 
nal, Vol. 51, Sept. 6, 1934, pages 153-155. See Metals & Alloys, Vol. 6, 
June 1935, page MA 264R/5. CEJ (15b) 


1¢ 


With Hammer and Torch (Med. Hammare och Fackla). Sixth ) Book 
issued by Sancte Orjens Gille, Stockholm, Sweden, 1935. Paper, | 9% 
inches, 185 pages. 

A historic review dealing with the early days of the Swedish mining metal 
industry. Production of iron plate at Skebo works should be of particu terest. 
Iron plate was produced in Sweden as early as about 1200, by forgir Rolling 
was igtroduced in 1670, and the two processes were worked side by uvotil 
the first rolling mill for large plates was built at Kloster in 1801. 0 mill 
was put into operation in 1816, with an annual production of about ) tons, 
The mill was modernized in 1858 and operated until 1870, with an ay annual 
production of about 360 tons. Other chapters deal with the early day copper 
production and its importance to the military importance of Sweden iy Middle 
Ages; the use of domestic silver and gold in Swedish art work, fro: e early 
production about 1400 down to the present day when Boliden ha me an 


important gold producer; and the history of Swedish iron in Norway 
B. H. Strom ( _—B— 


The Parts Vendors Contribution to Aircraft Engine Development. Giynn D. 


ANGLE. Aero Digest, Vol. 27, July 1935, pages 32-36. Historic irvey of 
metals developments in aircraft field for engines, valves and beari as the 
metallurgists contribution. WB (15b) 


History of Production and Use of Steel (Aus der Gesichte der Erzeuguny und 
Verwendung des Stahles). Otto von Hatem. Montanistische Rundschau, 
Vol. 27, May 16, 1935, pages 3-5; June 16, 1935, pages 3-5; July 16, 1935, 
pages 5-6. Historic review of metallurgy of iron and steel, going back 5,000 years 
to the first known production in Egypt, and giving the developments through the 
Middle Ages up to present time. . Discusses the introduction of the more modem 
processes, such as the puddle process, introduced by Henry Cord in 1784, the 
Bessemer process, the Thomas process, the open hearth, and the development of 
the various types of electric steel furnaces. BHS (15b) 


The Story of Early Metallurgy. X!. Copper and Bronze: The Question of 
Priority and the Mineral Sources. R. T. Rorre. Metal Industry, London, 
Vol. 45, Nov. 23, 1934, pages 485-488; Dec. 14, 1934, pages 563-565, 576. 
Discusses Copper and Bronze Ages of the ancient civilizations of Babylon, Egypt, 
ete. A spearhead of almost pure Cu, found in the stratum just above that I 
dicating the level of the great flood, estimated to have occurred at approx. 4000- 
3500 B.C., shows that metal was used at that time. Possible sources of Cu and 
Sn in later centuries are considered and suggestions offered why even present day 
sources may have been used. From the records that have been translated; from 
weapons and decorations that have been recovered; and from the analyses thet ms 
recently been made of these metals, in which the low amounts of impurities were 
determined, conflicting data have been obtained which make it difficult to learn 
just where the ancients did obtain these metals. HBG (19) 





For Sale: 





One fully automatic Munning Nickel Plating Machine 
MUELLER CO., Purchasing Agent, DECATUR, ILLINOIS 
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Refractories and Crucibles 


An attractive book gives an abun- 
dance of information on super-refrac- 
tories, high temperature cements, Ter- 
cod erucibles and Blectroloys. Electro 
zefractories & Alloys Corp., Andrews 
Bldg., Buffalo, N. Y. (A 787) 


Weatherproof Line Wire 


Publication GEA-2103 gives informa- 
tion on a new wire with varnished 
cambric and a weatherproof braid 
treated with U.R.C. compound. General 
Electric Co., Schenectady, N. Y. (A 
788) 


Alloy Still Tubes 


High temperature creep values ot 

e low priced tubes are the sub- 

of this leaflet which supersedes 

( ‘ular Letter No. 2A, dated Nov. 1, 

1933. The Calorizing Company, 
burgh, Pa. (A 789) 


Electric Furnaces 


pamphlet describes the “Certain 
Curtain” furnace which was developed 
f heat treating at temperatures be- 
tween 1850 and 2500 deg. F. es 
s Ine., Providence, R. I. (A 790) 


Thermit Welding 


is new booklet describes this 

1ino-thermie process for the weld- 

if heavy sections of ferrous metals. 
& Thermit Corp., New York, 
(A 791) 


Modern Metal Treatment 


lorful pamphlet lists the R & 
nieals available for heat-treat- 
lectroplating and for cleaning 
. E. I. du Pont de Nemours & 
ne., Wilmington, Del. (A 792) 


>roperties of OFHC Copper 


attractive booklet contains re- 
of three papers relating to the 
subject. Photographs, diagrams 
photomicrographs are used to il- 
te them. United States Metals 
ng Co., New York, N. Y. (A 793) 


orsion Impact Testing Machine 


letin No. 114 discusses the Car- 
‘r machine whose operation is very 
le and requires only one opera- 
Baldwin-Southwark Corp., Phila- 
Dhia, Pa. (A 794) 


The Jetal Process 


nple immersion in an aqueous bath 
for about 5 minutes colors all grades 
of common iron or steel a _ brilliant 
and uniform jet black. It is claimed 
it does not alter dimensions of ar- 
ticl and cannot chip, scale, peel or 
discolor. Alrose Chemical Co., Provi- 
dence, R. I. (A 795) 


New Method Annealing 


Pamphlet containing data on this 
method. Illustrated. Power curves, 
comparison of annealing costs, etc. 
The Bellis Co., Branford, Conn. (A 


796) 


Welding Rod 


A booklet telling about their Roman 
Bronze welding rod, and illustrating 
Some of its uses has been issued by 
the Revere Copper and Brass, Inc., 
New York, N. Y. (A 797) 
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“Nothing is Impossible to Industry” 


Leaflet descriptive of complete units 
for oil or gas using special composi- 
tion cast pots. The Campbell-Hausfeld 
Co., Harrison, O. (A 798) 


Vanadium Facts 


Another issue of this publication 
contains accounts of progress and per- 
formance in the field of alloy steels. 
Vanadium Corp. of America, New York, 
N. Y. (A 799) 


Light Weight Insulating Brick 


Therm-O-Flake brick which has low 
thermal conductivity and is recom- 
mended for cushioning furnace bind- 
ing against expanding brickwork is 
the subject of a leaflet distributed by 
the Illinois Clay Products Ce., Joliet 
Ill. (A 800) 


Electric Heating 


Data Book No. 236 illustrates and 
describes space heating by Electro- 
mode forced heat. Applications of 
Electromode industrial, portable and 
“Bilt-in-Wall” all-electric fan type 
unit heaters are included. American 
Foundry Equipment Co., Mishawaka, 
Ind. (A 801) 


Chapmanizing 


A pamphlet devoted to Chapmaniz- 
ing, which is a process of hardening 
low-carbon steel, compares it to nitrid- 
ing and carburizing. The Chapman 
Valve Mfg. Co., Indian Orchard, Mass. 
(A 802) 


Lithorizing 


Leaflet setting forth this process 
for making paint hold to galvanized 
iron. American Chemical Paint Co., 
Ambler, Pa. (A 803) 


Modern Gathmann Methods 


A leaflet illustrates’ some of these 
methods and tells why they are vital 
to makers and users of ‘steel. The 
Gathmann Engineering Co., Baltimore, 
Md. (A 804) 


Copperoid Steel Sheets 


Leaflet illustrating and descriping 
subject -indicated. The Youngstown 
Sheet & Tube Co., Youngstown, O. (A 
805) 


Machine Gas Cutting 


An attractive and well-illustrated 
booklet tells how this has been made 
practicable, from both operating and 
economic standpoints, by the develop- 
ment of the Airco-D-B Camograph. Air 
Reduction Sales Co., New York, N. 
Y. (A 806) 


K & S Pyrometer 


Leaflet illustrating and describing 
this pyrometer whose manufacturers 
claim it is the most compact, accurate, 
lowest priced and simplest to use. In- 
dustrial Pyrometer Co., Painesville, O. 
(A 807) 


Free Cutting Brass Rods 


Anaconda publication B-14, second 
edition, lists in detail the advan- 
tages of brass for screw machine 
products. American Brass Company, 
New York, N. Y. (A 808) 





Modern Melting 


A looseleaf combination handbook 
and catalog containing general melt- 
ing information and ae section for 
auxiliary furnace and foundry equip- 
ment giving information on electrodes, 
refractories, ete., has been issued by 
the Detroit Electric Furnace Co., De- 
troit, Mich. (A 809) 


Molybdenum in Iron and Steel 


An attractive brochure contains a 
summary of the part played by 
molbydenum in ferrous progress, and 
claims that a great saving in cost 
with no impairment in quality can be 
obtained by its use. The Climax 
Molybdenum Co., New York, N. Y. 
(A 810) 


Steam Drop Hammers 


Bulletin 255 discusses the Chambers- 
burg Model E Steam Drop Hammers. 
The advantages of the hammers, 
whose cylinders are made of Cecolloy, 
are listed. Chambersburg Engineering 
Co., Chambersburg, Penn. (A 811) 


Alumite Plast-O-Fractory 
Bulletin 26, Series A, contains direc- 
tions for using and recommended ap- 
plications for this refractory materia! 
in plastic, moldable form, Illustrated. 
The Massillon Refractories Co., Massil- 
lon, Ohio. (A 812) 


Air Operated Controllers 


Catalog No. 8900 gives information 
on a complete line of these controllers 
for temperature, flow pressure and 
liquid level which, according to the 
manufacturer, meet rigid requirements 
for accuracy, simplicity, flexibility and 
adaptability. The Brown Instrument 
Company, Philadelphia, Pa. (A 813) 


Rapid Moore Lectromelt Furnaces 


Bulletin No. TC illustrates and de- 
scribes patented lift and swing-aside- 
roof type quick top-charge electric 
melting and refining furnaces. Pitts- 
burgh Lectromelt Furnace Corp., Pitts- 
burgh, Pa. (A 814) 


Special Atmospheres in the Heat 
Treatment and Razing of Metals 


A reprint of the above article by C. 
L. West, Research Engineer, is offered 
by The Electric Furnace Co., Salem, O. 
(A 815) 


Rolled Steel for Machine Construc- 
tion 

This attractive booklet contains val- 
uable suggestions on the forms of steel 
available, short cuts to economy in 
buying, ete. Illinois Steel Co., Chica- 
go, Ill., and Carnegie Steel Co., Pitts- 
burgh, Pa. (A 816) 


J-M Industrial Materials 


A profusely illustrated catalog de- 
scribes insulating materials, refrac- 
tories, etc. Detailed recommendations 
by J-M engineers for insulating in 
certain fields are included. Johns- 
Manville, New York, N. Y. (A 817) 


Stiffness Tester 


Bulletin E-10133 is a technical de- 
scription of Smith Tabor Model “A” 
Precision Stiffness Tester, for the sci- 
entific measurement of stiffness and 
resiliency. Wilson Mechanical Instru- 
ment Co., Inc., New York, N. Y. (A 
818) 
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Nickel and Its Alloys 


List A contains many publications 
on the above subject. Very helpful in 
completing your files. International 
Nickel Co., Inc., New York, N. Y. (A 
819) 


Furnaces 


This bulletin illustrates typical ex- 
amples of this company’s furnaces 
serving the oil industry. Mahr Mfg. 
Co., Minneapolis, Minn. (A 820) 


interferometer 


Bulletin 135 describes and illustrates 
the Michelson Interferometer and ac- 


cessories. This instrument has a 
range of 30 mm. for the study of the 
Michelson ring system, the calibration 
of scales, ete. Gaertner Scientific Corp., 


Chicago, Ill. (A 821) 


Testing Machines 


A very interesting pamphlet discuss- 
ing the Amsler Hydraulic testing ma- 
chines vs. lever type machines has been 
issued by Herman A. Holz, New York, 
N. ¥. (A 833 


Aluminum Alloy Castings 


An dttractive booklet contains in- 
teresting information on selection, 
mixing, melting practice, molding prac- 
tice for sand castings, heat treatment, 
etc. of these alloys. Arthur Seligman 
& Co., Inc., New York, N. Y. (A 823) 


Pipe 
A colorful folder lists and describes 
the various types of tubular products 
manufactured by Steel & Tubes, Inc. 
and Republic Steel Corp., Massillon, 
O. (A 824) 


Hot Plates 


The construction of these Multiple 
Unit Hot Plates which may be used for 
any work done on gas hot plates is 
described in this illustrated leaflet, 
HD 835. Hevi Duty Electric Co., Mil- 
waukee, Wis. (A 825) 


Refractory Cement 


Bulletin No. 317, describes Q-Chrome 
neutral-base refractory cement which 
was designed for severe-service duty. 
Quigley Company, Inc., New York, N. 
Y. (A 826) 


Hold-Heet Pyrometers 


Wall type and Lance type are de- 
scribed and illustrated in Bulletin No. 
202. Russell Electric Co., Chicago, IIl. 
(A 827) 


Electric Furnace 


The Sentry Model “Y” which is de- 
scribed in Bulletin 1019 is offered espe- 
cially for small tools, whether hard- 
ened on a production or intermittent 
basis. The Sentry Company, Foxboro, 
Mass. (A 828) 


Steel Treating 


“Steel Stamina” contains articles of 
interest to steel treaters. Attractively 
illustrated. Lindberg Engineering Co., 
Chicago, Ill. (A 829) 


Hardening Furnaces 


Two bulletins, one devoted to oil- 
fired furnaces and the other to gas- 
fired furnaces, both of which are made 
in single and twin chamber models, 
describe these high speed hardening 
furnaces. Philadelphia Drying Ma- 
chinery Co., Philadelphia, Pa. (A 830) 


~“ 
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Metallurgy of Wire Manufacture 


This paper contains valuable and in- 
teresting data and was presented by 
H. W. Graham, general metallurgist of 
Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. (A 831) 


U S S High-Tensile Steels 


Pamphlet describing high-tensile 
steels developed to meet the need of 
the transportation industry. United 
States Steel Corp., Pittsburgh, Pa. (A 
832) 


Industrial Application of the X-Ray 


Bulletin 284 contains a complete 
treatise on the above subject. Notes 
on the selection of equipment, General 
Klectric X-Ray Corp., Chicago, Ill. 
(A 833) 


Arc Welding 


A book “Automatic Are Welding by 
the Electronic Tornado” gives a ful! 
explanation of this system of auto- 
matic carbon are welding for use in 
industries where products of relatively 
uniform character are produced in 
large quantities. Lincoln Electric Co., 
Cleveland, O. (A 834) 


Better Castings 


Interesting information is contained 
in this publication which is distributed 
by the Niagara Falls Smelting and Re- 
fining Corp., Buffalo, N. Y. (A 835) 


Zinc Alloy Die Castings 


A technical booklet tells the story 
of the development of the “Zamak” al- 
loys. Tables and illustrations. New 
Jersey Zine Co, New York, N. Y. 
(A 836) 


High Temperature Insulation 


For all types of heated equipment 
is the subject of an illustrated leaf- 
let issued by Armstrong Cork Prod- 
ucts Co., Lancaster, Pa. (A 837) 


Binocular Microscope 


Bulletin No. 9 illustrates a number 
of new constructions in wide field in- 
struments with special reference to an 
automatic multiple objective nosepiece. 
E. Leitz, Inc., New York, N. Y. (A 
838) 


Surface Illuminator 


This instrument provides an _ im- 
proved method for illuminating opaque 
or translucent specimens when exam- 
ined at low magnifications. Illustrated. 
Bausch & Lomb Optical Co., Roches- 
ter, N. Y. (A 839) 


Defects in Steel and Magnetic 
Alloys 


The Magnaflux Test, a rapid non- 
destructive method of locating these 
defects is described in an illustrated 
brochure of the Magnaflux Corp., New 
York, N. Y. (A 840) 


Sixteen Sins of the Cleaning Room 


Are listed in a circular for conveni- 
ence in checking on cleaning rooms. 
Great Lakes Foundry Sand Co., Detroit, 
Mich. (A 841) 





Colmonoy 


Bulletin No. 40 describes this new 
wear - resistant, corrosion - resistant 
heat-resistant overlay metal and its 
products. Colmony, Ine., Los Nietos 
Cal. (A 842) ; 


Effect of Operating Temperatures on 
the Combustion of Industrial Gas 


This bul’etin reports results on re- 
search devoted to improvements in the 
application of gas for industrial heat- 
ing purposes. Considerable informa- 
tion was secured concerning the effect 
of combustion chamber wall tempera- 
tures on the combustion of gas, Amer- 
ican Gas Association, New York, N. y. 
(A 843) 


Hot Rolled Carbon Steel Bars 


A leaflet issued by this company gives 
complete list of standard extras. for 
information on the sizes this company 
is prepared to furnish see the booklet 
“Sizes We Roll.” Inland Steel n- 
pany, Chicago, Ill. (A 844) 


Brackelsberg Furnace 


Bulletin No. 197 tells how this fu 
lowers the cost of quality ca 
through the use of the lowest ed 
fuels, ability to produce quality i] 
from less costly materials, exc: _ 
ally low oxidation losses an: Ww 
power cost. Other important n- 
tages and design and operation a . 
cussed. Whiting Corp., Harve; 1}, 
(A 845) 


Tool Steels 


This very attractive loose leaf i- 
book contains detailed instructi yr 
forging, annealing, hardening a: \- 
pering each grade of steel with t »- 
sulting hardnesses; first, secon nd 
third choices for definite appli: S$; 
general working instructions C. 
Crucible Steel Co. of Americ: Ww 
York, NH. ¥. CA B88) 


Buffing and Polishing Metho 


The fourth edition of this ref¢ ice 


book and instruction manual con't ins 
descriptions of Lea Compound and lea- 
rok, which help lower finishing ts 
according to the manufacturer, ar of 
the Lea method of finishing. The Lea 
Mfg. Co., Waterbury, Conn. (A 847) 


Castings Advancement 


Bulletin No. 1 discusses metallurgical 
castings which today may be purch ised 
to meet most exacting specifications. 
Graphs comparing Meehanite with 
other metals are included. Meehanite 
Metal Corporation, Pittsburgh, Pa. 
(A 848) 


Carbon Tool Steel 


A leaflet discussing SKF 100 carbon 
tool steel, which is a straight carbon, 
water hardening tool steel of uniform 
quality contains information on the 
heat treatment and successful applica- 
tions. SKF Steels, Inc., 40 E. 34th St., 
New York, N. Y. od 

Published by the same firm: “SKF 
46” leaflet on an oil hardening tool 
steel of non-deforming properties and 
“SKF 711” a leaflet on this practically 
general purpose steel. (A 849) 
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CURRENT NEWS ITEMS 


New York Steel Treaters Establish a Lecture Course 


For the first time in its history its New York chapter of the 
\merican Society for Metals will inaugurate an educational 
lecture course, commencing in January. The program is as 
f illows: 
| hi » » 


lan. 7.—*Raw Materials and Pig Iron Production” by R. H. Sweetser. 
lan. 14.—‘*Steel Making’ by John Howe Hail. ; 
lan, 21.—‘*Mechanical Treatment of Steel’? by F. B. Foley. 


lan. 28.—‘‘Heat Treating in Practice” by J. F. Nyzalek. 
hb. 4.—‘*Mechanical Testing of Metals’ by F. T. Updike. 
h. 11.—‘Introduction to the Metallography of Steel” by J. R. Vilella. 
18.—‘‘Principles of Heat Treatment” by E. S. Davenport. 


25.—‘‘Alloy Steels’ by Dr. A. B. Kinzel. 
he course will be given in the assembly room of the 
Merchants Association of New York in the Woolworth Build- 
ing at 7:30 each evening. Members of the chapter will not 
to pay for the course but a small charge will be asked ot 


f IS. 


jucational Course for Pittsburgh Chapter A.S.M. 


e Pittsburgh chapter of the American Society for Metals, 
rt of its educational activities, again offers a series of 
s. With the object of giving continuity to the educa- 
program, the lectures this season deal with metals and 
roperties. The lectures are being presented by men 
ding in their field. As in the past, they are being held 
U. S. Bureau of Mines auditorium, 4800 Forbes St., 

irgh. The program follows: 
“Metallographic Tests,’"’ Howard Scott; Nov. 26, “Grain Size 
nations,” Dec. 3, ‘Hardness Testing,’’ Dec. 10, “Tool Steel 
il by Dr. F. H. Allison, Jr.; Jan. 14, *‘X-Ray Diffraction Tests,” 
“The Tensile Test,” both by Dr. Maxwell Gensamer; Jan. 28, 
Testing,” R. L. Templin; Feb. 4, “Impact Testing,” Jerome 
Feb. 11, “Creep Testing,” P. G. McVetty; Mar. 3, ‘Mechanical 
Relations,"” Howard Scott; Mar. 10, “Corrosion Resistance 


Dr. C. M. Johnson; and Mar. 17, ‘Electrical and Magnetic 
P. H. Brace. 


ome Strauss Made Vice President of Vanadium 


e Strauss, who recently was elected vice president in 

of research and development for the Vanadium Cor- 

; 1 of America, has been affiliated with the company for 
seven years. He is a graduate of Stevens Institute 

nology with a degree in mechanical engineering. Fol- 

ollege Mr. Strauss went with the Illinois Steel Co., at 

ith Chicago works, his stay there being from 1913 to 

] in 1914, and until 1917, he was identified with the West- 

( p Forge Co. as chemist and metallurgist. During the 

\\ War from 1917 to 1919, Mr. Strauss was commissioned 

11 United States Army, serving the ordnance department 

us capacities. In 1919 he was named chief chemist 


al er materials engineer for the United States Naval Gun 
F y at Washington. In 1928 Mr. Strauss went with the 
V: um corporation as chief research engineer, a post he 
has held until his recent election to the vice presidency. 


Book on Metal Cleaning 


lhe Magnus Chemical Co., Inc., 169 South Ave., Garwood, 


r 


N. J., has issued an attractive book entitled “The Metal Clean- 
ing Handbook.” It is intended to provide a ready reference 
and guide for those directly interested in metal cleaning. 
Phi are over 200 pages, copiously illustrated. Among the 
’ 1 . . . =< - . 
Subjects discussed are: Equipment and Methods, Cleaning Ma- 
terials, Metals Cleaning Operations, Coolants and Cutting 


Lubricants and so on. 


“Modern Melting” is the title of a hand book or cata- 
logue issued by the Detroit Electric Furnace Co., Detroit. 
It is directed to those concerned with foundry and high 
temperature process melting. Its more than 40 pages are 
taken up with discussions of electric melting in the foun- 
dry, electric melting and the public utility, the indirect 
arc rocking furnace, effect of superheat on cast iron, fur- 
nace engineering and so on. These discussions are at- 
tractively illustrated. There are also illustrated descrip- 
tions of the various types and sizes of the Detroit furnace 
as well as some advertisements of other companies. It is 
bound by the spiral wire method. 
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Metallurgical Lectures at Carnegie 


Students in the department of metallurgy at the Carnegie 
Institute of Technology are being given the opportunity this 
year of hearing a series of talks by a group of scientists 
prominent in the field of metals. Thus the students, while 
becoming acquainted with leaders in the various fields of 
metallurgy, are also learning first hand the demands and 
problems of the profession which they have chosen to follow. 
The lecture series is also an interesting experiment in the 
value of cooperation between industry and the college. The 
lectures are given weekly and are part of a regular college 
course in modern metallurgical practice. The speakers who 
are cooperating with Carnegie in this unusual course and 
their topics follow: 

E, H. Dix, chief metallurgist, Aluminum Research Labora- 
tories, “Structural Aluminum Alloys”; J. P. Gill, chief metal- 
lurgist, Vanadium-Alloys Steel Co., “Tool and Die Steels”; 
V. V. Kendall, research metallurgist, National Tube Co., “The 
Engineering Problem of Corrosion’; R. R. LaPelle, indus- 
trial heating section engineer, power engineering dept., West- 
inghouse Electric & Mfg. Co., “Industrial Heating Furnace 
Problems”; P. G. McVetty, research engineer, Westinghouse 
Research Laboratories, “Creep and Its Engineering Im- 
portance”; W. H. Phillips, vice president, Molybdenum Corp. 
of America, “Molybdenum, Tungsten and their Uses in Metal- 
lurgical Industry”; Richard Rimbach, consulting editor, 
Metats & A.Ltoys: “Metallurgical Literature”; Howard Scott, 
research engineer, Westinghouse Research Laboratories, 
“Metals and Alloys in the Electrical Industries”; Jerome 
Strauss, vice president, Vanadium Corp. of America, “The 
Use of Vanadium in the Steel Industry”; R. L. Templin, chief 
engineer of tests, Aluminum Research Laboratories, “Form- 
ing, Testing and Design Problems”; and T. D. Yensen, man- 
ager, magnetic division, Westinghouse Research Laboratories, 
“Important Modern Magnetic Alloys and Their Uses.” 


A.F.A. Sponsors Apprentice Competitions 


The apprentice training committee of the American Foun- 
drymen’s Association announces that it is to sponsor a contest 
for apprentices in iron molding, steel molding, and pattern 
making in connection with the 1936 convention of the A.F.A. 
to be held in Detroit the week of May 4. 

The plans call for preliminary contests to be held by indi- 
vidual foundries or local trade or foundry associations, with 
the winning castings and patterns from these local competitions 
being forwarded to Detroit. At Detroit a committee of 
judges will select first, second, and third place winners in 
each of the three groups awarding prizes which will be given 
by the association. 

In the last contest sponsored by the A.F.A., which was held 
in 1931, 39 plants, scattered throughout the United States and 
Canada, cooperated with some 200 apprentices participating. 
With the increasing attention given to training personnel, oc- 
casioned by the demand for skilled labor, it is expected that 
the number of plants participating in the 1936 contest will ap- 
proach the number for 1931. 


Four New Chapters of A.F.A. Formed 
The American Foundrymen’s Association announces the 
formation of four new chapters during the past six weeks. 
On Oct. 10, The St. Louis District Foundrymen’s Club be- 
came the St. Louis District Chapter; on Oct. 17, the Detroit 
Foundrymen’s Association became the Detroit Chapter; on 
Nov. 8, the Milwaukee Chapter was formed; and on Nov. 15, 
a group of foundrymen in and around San Francisco formed 
the Northern California Chapter. 

The rapid formation of chapters of A.F.A. indicates the in- 
creasing interest throughout the foundry industry in technical 
advancement and the desire for foundrymen to discuss mutual 
problems. It is quite probable that further chapters will be 
formed in other locations in the near future. 

There are now eight Chapters of A.F.A., including those 
recently formed. The first chapter was formed in Chicago in 
1934 and this year others were formed in the Quad Cities, 
Philadelphia, and Cleveland, the latter being known as the 
Northeastern Ohio Chapter. 
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NEW EQUIPMENT AND MATERIALS 


A New Proportional Mixer 


In the many burner applications 
where close control of atmosphere is 
necessary for the sake of combustion 
efficiency and uniform results, it is 
necessary that the air and gas be de- 
livered to the burners in constant, un- 
varying ratio. This, in turn, requires 
that the effect of pressure variations 
in the gas supply be eliminated. The 
proportional mixer employed must be 
capable not only of maintaining the 
predetermined gas-air ratio at one 

















rate of firing, but also at varying 
rates. It must be simple to operate, 
easily adapted to automatic control, 
and adjustable’ to permit desired 
change of atmosphere or to allow for 
variation in the heat content of the 
gas. These requirements are attained 
efhciently in the “P.D.M. Proportional 
Mixer,” developed by The Philadelphia 
Drying Machinery Co., Philadelphia. 

Essentially, this mixer consists of a 
diaphragm-actuated control valve, 
known as a “Zero Governor,” which 
feeds gas at atmospheric pressure to 
an inspirator into which the gas is 


drawn and mixed with air. Due to 
the fact that the gas enters at a con- 
stant pressure, the amount of gas 


inspirated is directly proportional to 
the quantity of air flowing through 
the inspirator, causing the two to 
combine in constant, unvarying ratio, 
subject to manual regulation by means 
of a valve controlling the rate of gas 
flow to the inspirator. The governor 
is accurate, responsive, lag-free and 
reliable. For instance, suspension of 
the control diaphragm ‘from an extra 
long coil spring and the use of a disc 
type valve assure sensitive, friction- 
free operation in immediate response 
to the slightest pressure change. 


Life of Glass Shear Blades Increased 
10 Times 


Hard-facing alloy, applied to giass 
shear blades at the Toledo plant of 
the Libby Glass Mfg. Co., are being 
used for cutting off the surplus glass 
from the suction mold used for mak- 
ing blown water glasses. The glass 
is red-hot and plastic at the time of 
the cut so that the blades operate at 
extremely high temperatures. Shear 
blades hard-faced with Co-Cr-W alloy 
(Stellite of the Haynes Stellite Co.) 
outlast the hardened steel blades for- 
merly used at least 10 times and have 
been standard since 1928. Steel blades 
simply cannot stand up against the 
terrific heat and abrasion of the 
shearing operation. Both tool costs 
and shut-downs are greatly reduced 
through the use of the hard-faced 
blades. Only 1/10 lb. of hard-facing 
alloy and 5 min. welding time are 
required to protect each blade. 
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A 9-in. “Workshop” Lathe 


Announcement is made of the 1936 


model 9-in. “Workshop” precision 
lathe by the South Bend Lathe Works, 
South Bend, Ind. Besides being of- 


fered at a new low price, the lathe 
features 10 new improvements, among 
which are: A simplified twin gear re- 
verse for cutting right and left hand 
screw threads of 4 to 40 per in., a 
countershaft of either the double fric- 
tion type or the horizontal type with 
either the plain or adjustable belt ten- 
sion, a newly improved back-geared 
headstock with larger spindle bearings 
and a new ball bearing thrust collar 
on the spindle, a new and heavier 
designed saddle, and a simplified gear- 
ing for threads and speeds. The lathe 
has a strong, rigid bed of a one piece 
casting with 50 per cent steel and 50 
per cent nickel iron composition, and 
comes in four different lengths of 3- 
ft., 3%-ft., 4-ft., and 4%-ft., with dis- 
tances between centers of 17, 23, 29 
and 35 in. respectively. 

This lathe is offered in 8 different 
models, both in bench and floor leg 
style for convenience in location to 
individual neéds. 


Metals of all kinds can be ma- 
chined such as: Cast iron, steel, cast 
steel, steel forgings, wrought iron, 
brass, bronze, copper, babbitt, alumin- 
um, and the various alloy steels and 
metals. 

Six spindle speeds ranging from 39 
to 630 r.p.m. are available on the stand- 
ard headstock, three obtained on the 
open belt and three in back gear, the 
latter with a ratio of 5 to 1, thus 
permitting a great amount of power 
to take the heaviest of cuts. Optional 
is the 4-step cone headstock for V- 
Belt drive providing 8 spindle speeds, 
the 2-step double V-Belt drive cone 
providing four spindle speeds, and the 
single step triple V-Belt drive fur- 
nishing two spindle speeds, all three 
types designed for extra power. 


Line-Arc Magnetic Contactors 


For use on mill, crane machinery 
controllers, and other direct current 
applications, The Electric Controller 
& Mfg. Co., 2698 E. 79 St., Cleveland, 
announces a complete line of new mag- 
netic contactors up to and including 
800 amp. capacity, in which the are, 
formed as the circuit is opened, is rup- 
tured harmlessly in a narrow path or 
line centered between, but not touch- 
ing, the arc shields. 


“Line-Are contactors” are made of 
a strong aluminum alloy with magnet- 
ic parts of rolled steel which has the 
advantage of light weight and low 
inertia of moving parts, permitting 
extremely quick response and high 
speed operation. Operating coils are 
desigred for continuous operation on 
direct current voltages of 230 volts 
or less. 

The Line-Are principle causes the 
are to break clean. The arc is not 
allowed to play around on local areas 
and, under normal conditions, the con- 
tacts never even reach the temperature 
of electronic emission. Contact life 
of these contactors has been vastly 
increased over any existing standards 
of comparison. There is no consump- 
tion of metal in the arcing plate and 
blow-out guard, because of the con- 
stantly changing terminals of the are 
and the speed with which the arc is 
moved along these parts. Therefore 
these parts should last indefinitely. 


“Guthrie-Leitz” Polishing Machine 


E. Leitz, Inc., New York, is now 
marketing an improved type of pol- 


ishing machine, This instrument 
represents a material departure from 
the former model. A few of the 


many features evident in this 
struction are: 

(1) A specimen holder that 
will accommodate one to three 
specimens at a time; (2) A 
transmission device that causes 


con- 





the specimen holder to r 
whereby the specimen re: 
an automatic motion simu! 
the one that is usually pro 1 
when polishing by hand; ) 
Various speeds for the pol 
plate from 350 to 1000 r.p.1 
provided for. The speed « 
changed while the machi 
in action without interru 2 


the polishing process; (4 A 
scale index indicates the s l; 
(5) The magnetic pull upo: e 
specimen can be regulat y 
means of a dial, depending upon 
the hardness of the specim ) 
be polished; (6) A cabinet hav- 
ing storage space, into which the 
entire grinding and polishing 
equipment is housed, is an aid 
to the convenience of the opera- 


tor; (7) A solution agit r 
blowing device and other im- 
provements are provided for 


Timken’s New High Temperature 
Steel 


The Timken Steel & Tube Co., Can- 
ton, Ohio, has recently released in- 
formation concerning its new steel 
“Sicromo,” developed “to meet the 
need for an economical steel for ap- 
plications when reasonable resistance 
to beth corrosion and oxidation is re- 
quired.” The composition of the steel 
is: C 0.15 max., Mn 0.50 max., P 0.03 
max., S 0.03 max., Si 0.50 to 1.00, Cr 
2.25 to 2.75, and Mo 0.40 to 0.60 per 
cent. Short time high-temperature 
tensile properties are, from 85 to 1400 
deg. F., 74,400 to 12,000 Ib. per 54 
in. ultimate with a yield strength of 
40,650 to 7,500 1b. per sq. in. Complete 
data on this steel are obtainable from 
the company. 
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A Two-Stage Reduction Regulator 


The Air Reduction Co., New York, 
announces a new heavy-duty type 
two-stage reduction regulator. This 
reguiator, “Airco-DB style 8490,” was 
primarily designed to deliver large 
volumes of oxygen at relatively high 
pressures such as may be encountered 
on heavy cutting, deseaming jobs, fur- 
nace tapping and in similar operations. 
It finds its use principally where the 
oxygen demand is greater than can 
be handled by the conventional regu- 
lator, or where close pressure regula- 
tion and a low end-point are desired. 
A further and important use of the 
regulator arises in cases where pre- 
cise pressure regulation with medium 
flows is involved. And, whenever the 
oxygen demand per regulator is in 





of 1000 to 1200 cu. ft. per hr., 

8490" should be used even if the 

nd-point and close regulation are 

ssential. 

Airco-DB Style 8490 regulator 

the two-stage pressure reduction 

The maximum operating pres- 

200 lb. per sq. in. The maxi- 

lelivery capacity is on the order 

0 cu. ft. per hr., providing the 

ry pressure is 100 lb. or greater. 

yressure regulation furnished by 

gulator is practically independent 

rate of flow from full cylinder 

ure down to the regulation end- 

I The pressure variation will 

illy be less than plus or minus 
per sq. in. 

King a radical departure from 

ntional regulator design, this reg- 

uses the Airco laboratory-de- 

ed “feed-back” principle. The 

ressure cavity is connected to the 

in back of the first-stage dia- 


p ym by the passage through the 
Ce rol tube on the back of the regu- 
lator The first-stage spring main- 
ti a certain difference in pressure 
between the first and second stages, 
mu in the same manner as in the 
us lal two-stage welding regulator, 


ugh the pressure difference varies 
he latter for different operating 
pressures. However, whenever the ad- 
Justing screw is turned in, and pres- 
Sure developed in the low pressure 
Cavity, the same pressure will be de- 
veloped in the back of the first-stage 
diaphragm; this pressure augments the 
effect of the control spring thrust so 
that the first-stage pressure increases 
by an amount equa] to the operating 
pressure. 

The effect of the control tube is the 
Same as if the first stage side of the 
regulator were equipped with an ad- 
Justing screw of its own and this 
screw were turned in the same amount 
as the operating pressure adjusting 


in 
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screw (for equivalent characteristics, 
a long and heavy control spring would 
be required). With this arrangement, 
the difference between the first and 
second stage pressures is always 
maintained substantially constant, 
with the difference being equal to the 
first stage pressure when the adjust- 
ing screw is entirely released. 

This feature is largely responsible 
for the excellent regulation that is 
obtained with this regulator, because 
there is a definite relation between the 
first and second stage pressures which 
will give the best regulator character- 
istics. In welding regulators, the 
available pressure range is small com- 
pared to the pressure range of a cut- 
ting regulator, thus a varying pres- 
sure differential between the two 
stages is not as important as in the 
cutting regulator. By using the feed- 
back principle, the two stages keep 
pace with each other and the size and 
weight of the regulator are reduced 
a great deal over the size and weight 
of the regulator having comparable 
performance and using the usual two 
stage principle. This is because the 
8490" regulator uses gas pressure to 
accomplish what a very long and heavy 
control spring would otherwise do. 


Small Medium-Pressure Generator 


A new smalli-size medium-pressure 
acetylene generator for portable or 
stationary service has been announced 
by the Linde Air Products Co., New 
York. Known as the “Oxweld Type 
MP-6 Medium Pressure Generator,” 
this latest addition to the Oxweld line 
of generating equipment has a 50-lb. 
carbide capacity with a double rating 
of 100 cu. ft. of acetylene per hr. De- 
veloped for portable or stationary use 
with any type of oxy-acetylene cutting 
or welding apparatus, it meets the de- 
mand for small, rugged, low-priced 
generating equipment of modern de- 
sign. 





The Oxweld MP-6 Medium Pressure 

Generator: (left) for portable service 

(right) equipped with overflow seal pot, 

vent tube, and vent pipes for stationary 
service. 


A handwheel at the generator top 
makes it possible to control the car- 
bide feed so that acetylene at any 
desired pressure up to 14 lb. per sq. 
in. may be obtained. The carbide 
feeding mechanism incorporates the 
same principle of gravity type, pres- 
sure diaphragm-control as the larger 
Oxweld Types MP-4 and MP-5. Skill- 
ful design, and the extensive use of 
pressed steel parts and bronze-welded 
galvanized steel sheet result in a neat, 
sturdy, and extremely compact unit. 

There is practically no exposed pip- 
ing, and such operating mechanisms 
as the feed control, carbide hopper, 
hydraulic back pressure valve, and 
filter are all assembled within the 
dome-shaped top of the generator. The 
dome may be tilted back if access to 
the interior is necessary. 





Special automatic controls make the 
Oxweld Type MP-6 generator particu- 
larly safe to operate. It has been 
tested and accepted by the Under- 
writers’ Laboratories at the double 


rating for general capacity. In ad- 
dition, it has been listed for both 
stationary and portable service. The 


generator can be mounted on a truck 
for transportation from job to job, or 
fitted for permanent installation to 
supply medium-pressure 


acetylene 
through pipe lines. 


Handling Acid With Safety 


A new method of ejecting small 
quantities of acid from carboys has 
been adopted in the Westinghouse 
Lamp Co., Bloomfield, N. J., and is ex- 
pected to minimize the risk in this 
work, 

Acid was formerly ejected by ap- 


plying air pressure of a few pounds 
to the carboy, forcing a flow of acid 
into filter flasks. Now a simple su 


tion device is employed to draw small 
quantities of acid from a carboy for 





use in processing lamp filaments A 
filter flask is piugged with a rubber 
cork and two glass tubes. One tube 


drops down into the carboy; the othe 
is connected to a rubber suction hose. 
Air is withdrawn from the flask, creat 
ing a suction which draws acid up from 
the carboy. 

An interesting feature of this ejec- 
tor device is the method of creating 


the suction. The rubber hose is at- 
tached to the suction side of a labora- 
tory water filter As air is released 


from the pressure line through the 
nozzle of the water filter, it creates a 
suction in the hose, which, though 
slight, is sufficient to create enough 
vacuum in the filter flask to draw 
acid from the carboy. 

A different siphoning arrangement 
is employed to empty a full carboy 
into an acid vat at one operation, The 
carboy bottle is plugged with a cork 
and two giass tubes, both of which 
extend to the bottom of the carboy 
and both of which fill with acid to the 
level inside. One tube is a siphon that 
runs out over, and down into the vat 
below. The other tube parallels the 
first one and connects with it at the 
bottom of the bottle. Outside it is 
topped by a rubber bulb. 

Pressing the rubber bulb forces acid 
up into the siphon tube until it spills 
over and starts to flow down into the 
vat below. As the carboy can be 
emptied easily and safely by this 
method, danger of acid burns from 
splashing is practically eliminated. 
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Improved Heat-Treating Furnace 


The Philadelphia Drying Machinery 
Co., Philadelphia, has found that the 
use of insulating refractory brick in- 
stead of the non-insulating refractory 
brick assists greatly in securing uniform 
temperatures. Due to the insulating 
properties of these brick, operating 
temperatures are secured in less time, 
less heat is absorbed by the walls, 
and thinner walls can be used. These 
qualities result in a higher operating 

















efficiency, as a larger percentage of 
the heat liberated is put to useful 
work. On account of the low heat 


storage capacity, the furnace is more 
sensitive to slight temperature 
changes, resulting in better contro} of 
the work temperature. In most of the 
older types of furnaces, more heat was 
required to heat the furnaces than 
was required for the work treated. 

In order to secure the best results 
from furnaces built of these new 
bricks, proper burner equipment is 
just as essential as good furnace de- 
sign. The furnaces are oil-fired and, 
in order to obtain good temperature 
uniformity, a large number of small 
burners are used rather than a few 
large burners. These burners produce 
a short flame similar to gas burners, 
do not require baffling, and are capa- 
ble of adjustment over a wide range 
of capacities. 

The furnace shown is used for the 
heat treatment of steel castings at 
temperatures between 800 and 2000 deg. 


F. Uniform temperatures are readily 
secured in large castings of heavy sec- 
tion. Due to the low ‘héat storage 


of the furnace walls, some of these 
furnaces are being used for double 
treatment of steel castings. 


Large Dipper for Coal Stripping 


The American Manganese Steel Co., 
Chicago Heights, Ill, has built an 18- 
yd. renewable lip dipper, constructed 
entirely of manganese steel castings 
with the exception of the bail which 
is of all-welded high tensile steel. 

This dipper was shipped recently to 
Maumee Collieries Co., Terre Haute, 
Ind., who will instal} it on their No. 
5480 Marion Shovel in replacement of 
a 14-yd. dipper weighing 59,000 lb. The 
18-yd. dipper has a total weight of 
48,850 lb. The shovel is used in strip- 
ping overburden from coal, consisting 
of 20 ft. to 50 ft. of soil, clay, shale, 
soft stone and hard rock. 

The dipper body consists of 3 pieces 
—back, front and renewable lip. The 
dipper door is a 1-piece manganese 
steel casting with hinges cast in- 
tegrally. The dimensions are: Height 
of front, including paints, 11 ft. 6 in.; 
height of back, 7 ft. 3% in.: overall 
width, 9 ft. 6 in.; and overall depth, 
9 ft. 5 in. 
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New Automatic Control on Detroit 
Rocking Furnaces 


A step forward toward a completely 
automatic furnace for controlled elec- 
tric melting is announced by Detroit 
Electric Furnace Co., Detroit. Equip- 
ment will be embodied as standard on 
all new models effective for 1936. This 
improvement provides a means for au- 
tomatically controlling the rocking cy- 
cle of the furnace to compensate for 
differences and variations in the 
charge. 

The new automatic rocking control 
Type AR-1 enables the furnace oper- 
ator to predetermine and repeat the 
rocking cycle which is most advan- 
tageous metallurgically and thermally. 
The correct cycle may be repeated ex- 
actly. 

The roof and hearth of the furnace 
may be alternated on successive heats 
thus equalizing the wear on the lin- 
ing with a consequent lowering of 
lining cost. The device enables the 
operator to bring the furnace to full 
rock, automatically, in the _ shortest 
possible time so that the charge may 
be rapidly melted, utilizing the heat 
stored in the lining, as well as that 
directly from the are. The new mech- 
anism will, therefore, it is said, im- 
prove thermal economy and aid in re- 
ducing melting cost. A distinct advan- 
tage is the fact that the rocking cycle 
may be recorded on the log, together 
with data as to composition, power in- 
put and weight. The metallurgist can 
add to this the resulting physical com- 
positions obtained and the results are 
thereafter available for easy duplica- 
tion. From the point of view of the 
furnace operator the new Detroit fur- 
nace offers longer lining life, increased 
precision convenience, speed and safety 
in pouring. It frees him for other 
work during the rocking cycle which 
is automatically handled and easily 
repeatable. This development has 
been made chiefly to equip new De- 
troit electric: furnaces where it be- 
comes standard apparatus. It has, 
however, been designed so that it can 
be applied to practically all Detroit 
furnaces of the 200-lb. size and up- 
ward, 


Wilson Arc Welder-Trailer Type 


The most sought-for qualities in an 
are welding machine are its depend- 
ability and durability. The machine 
illustrated, a “Wilson Gas Engine 
Driven 300 Ampere” arc welder, mount- 
ed on a rubber tired truck trailer has 
run up an enviable record for both 





in its 38-month jaunt around the coun- 
try, in which it covered all the Airco 
districts east of the Rockies except 
Minneapolis. It was towed 10,000 
miles over every kind of road imag- 
inable, and in all kinds of weather. 

As to its working characteristics, 
the machine was exhibited at 65 differ- 
ent shows, in charge of 14 different 
men. At each show from 50 to 150 
men used the machine with every 
type of rod carried by the Air Re- 
duction Sales Co., and practically each 
man changed voltage and amperage in 
rapid succession. 





A Bench and Pedestal Grinder 


The Baldor Electric Co., 4351-62 
Duncan Ave., St. Louis, announces the 
addition of a 12-in. bench and pedesta} 
grinder to its present grinder line 
The features of this new produet, ac. 
cording to the manufacturer, are: 
Heavy duty mvtor, either 2 or 3 h.p,, 
according to preference; exhaust type, 
hinged guards; adjustable tool rest, 





which can be tilted for angle egri a 
heavy wide-base pedestal. St ‘d 
equipment includes waterpot )] 
trays, and starter. The manuf: er 
offers a free descriptive bullet to 


those writing for it. 


Cromodine Process for Rustpro. ing 


Excellent rustproofing at a co le- 
cidedly lower than that of any ar 
process is claimed for a new A! in 
Chemical Paint Co. process—' O- 
dizing.”’ This treatment chans ie 
steel surface, so that it no er 
has the ability to rust. The | O- 
dized surface, being integral w he 
steel, is ductile and flexible and e- 
fore will not crack or break w! the 
steel is bent or distorted. B ise 
there is no rough coating formed nt 
applied over Cromodized steel a 
better luster. 

Prominent automobile manufactur- 
ers now using this treatment have 


shown in tests that Cromodizing will 
at least triple the life of the finish 
on steel units. In addition the p1 ss’ 
low cost enables many product hat 
previously have been denied protection 
against rust, to be given the benefits 


of improved and more lasting appear- 
ance. To prove Cromodizing’s « n- 
omy, the American Chemical laint 


Co. will guarantee the cost of the 
chemical used in the process, and will 
bill it at a fixed low rate per 100 
sq. ft. of metal processed. 
Cromodizing is adapted to protecting 
any type of steel surface regardless 
of size, shape or previous processing. 
Products to be treated are dipped 
in a bath or sprayed with a solution 
of a chemical called “Cromodine” for 
one minute. As is usual, the metal 
is first cleaned, and following the Cro- 
modine treatment is rinsed, dried and 
painted. However, less care is neces- 
sary in cleaning than is the case with 
other processes. Large units now in 
operation are showing an ease of con- 
trol and a consistency of rustproofing 
heretofore unknown to the industry. 
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“Wheelabrator” for Cleaning Metals 


In the field of cleaning metal parts, 
whether castings or stampings, low 
cost and quality are the two cardinal 
aims of every manufacturer. it ifs 
universa‘ly conceded that metal or 
sand abrasive cleaning gives the most 
satisfactory results, but this method 
is reported to be very high in cost be- 
eause of the expense of compressed 
air It is claimed by the American 
Foundry Equipment Co., Neishawaka, 
Ind., that this objection has been Over- 


come by the use of what is known 
as the ‘“Wheelabrator.”’ It is stated 
that the power necessary to operate 
this equipment is one-tenth that ol 
compressing air, and that superior re 

are obtained. Over 150 of these 


n operation today, says the com 


e Wheelabrator is a mechanical 


d e for throwing abrasive by cen- 
{1 izal and tangential force on to 
t roducts to be cleaned or for the 


tration of a base finish such as 

ateen tinishing of metal stamp- 
The method is described as the 

s abrasive cleaning and prepara- 

yrocess. It is claimed that dras- 
luections in production costs are 
over older methods. 


lator Filters Cut Chain Costs 


ff the largest companies manu- 
se anti-skid chains for automo- 

added filtration of the elec- 
various 
es of manufacture with results 


ing solution to its 


cording to the management, 
not only a substantial saving 
but a reduction in time of 
ture and an improved appear- 
its product as well. This an- 
nent is made by Motor Im- 
whose engineers 
I d filtration to the chain com- 
s an alternative to frequent 

; of the plating solution. 
chain company dips its anti-skid 


t 


ents, Inc., 


o make them rust-proof, in a 
( m solution through which an 
current is passed. The chains 
ried through a 1000-gal. tank 
olution on an endless conveyor. 


A tank is open the solution col- 
le lirt from the air as well as 
£1 from the chains. This con- 
ta tion was found to cause a dull 
in | of a brilliant finish on the 
c} 1nd occasionally left spots un- 
pl or from which the plating 
ch il away. The only corrective ap- 
pe: to be to shut down the plating 
pri frequently and replace the so- 
luti: with a fresh supply. 

B neers of Motor Improvements, 
In pioneer manufacturer of Puro- 
lator lubriecating-oil filters for auto- 
mot engines and developers of fil- 
ters for numerous industrial purposes, 
prescribed a filter with a bag type 
fabric element of cotton and metal 
Screen reinforcing. Such filters have 
been used successfully to filter cod 
liver oil, rayon, cellophane, clear lac- 


quers and varnishes, synthetic resins, 
and the lubricant used on rolling 
aluminum sheets. The filter was suc- 
cessful immediately with the cadmium 
Plating solution which is kept in con- 
Stant flow through the filter and con- 
Sequently is clean at all times. The 
filter has overal] dimensions of a little 
less than 18 by 10 


in. and the bag 
may be 


: removed for cleaning and a 
oe bag inserted by removal of the 
iter head which is kept in place by 


cla ; . 
c amping screw. 
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NEW POT-TYPE ANNEALING FURNACE 





NEW IDEA in pot annealing is pro- 

vided by this insulated steel Pot 
Furnace, built by Continental Indu-trial 
Engineers, Inc., Chicago. It consists of a 
cylindrical shell of 9” Armstrong’s EF-22 
Insulating Fire Brick backed up with 
414" Armstrong’s Insulating Brick, all 
enclosed in a rugged steel shell which is 
attached to a steel dome. 

Light in weight, this furnace is espe- 
cially suited for continuous operation. 
After one pot has been heated the shell is 
lifted and lowered around another. To 
speed cooling, a light steel shell with 
water spray is lowered onto the pot after 
the insulated furnace shell is removed. 

Use of Armstrong’s EF-22 Insulating 
Fire Brick makes possible lighter, thinner 
walls. And it does more! Because this 
brick requires no fire brick protection, it 
cuts down the time needed to bring furnace 
walls to temperature, saves on fuel bills. 

Armstrong’s EF-22 Insulating Fire 
Brick is efficient up to 2200° F. behind the 
refractory. Other insulating and insulating 
fire brick made by Armstrong are listed 
at right. Samples and data on any or all 
will gladly be sent on request. Address 
Armstrong Cork Products Co., : 
Building Materials Division, 982 yan 
Concord Street, Lancaster, Pa. 





Furnace for pot annealing under conditions of 
controlled atmosphere, built by Continental In- 
dustrial Engineers, Chicago. 





High Temperature Products in 
Armstrong’s Complete Insulation 
Line include: 


Armstrong’s N-16 Insulating Brick for 
temperatures up to 1600° F. behind the 
refractory. 


Armstrong’s N-20 Insulating Brick for 
temperatures up to 2000° F. behind the 
refractory. 


Armstrong’s A-25 Insulating Brick for 
temperatures up to 2500° F. behind the 
refractory. 


Armstrong’s EF-22 Insulating Fire 
Brick. Light-weight semi-refractory brick for 
direct exposure up to 2200° F. 


Armstrong’s EF-26 Insulating Fire 
Brick for direct exposure up to 2600° F. 


Armstrong’s V-18 Block. Insulating block 
for use up to 1800° F. 





Armstrong’s 


HIGH TEMPERATURE INSULATION 


MA 525 
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Discharge end of a contin- 
vous furnace brazing a three 
piece pulley assembly. 


This furnace is one of sev- 
eral types built by The 
Electric Furnace Co., Salem, 
Ohio. Miscellaneous parts 
are securely joined in 
these furnaces and dis- 
charged— clean and bright 


Products. ranging from oe A x 


radio tube parts to heavy 
automotive and refrigerator 
units are neatly and eco-_ 
nomically joined in brazing 
furnaces built by The Elec- 
tric Furnace Co., Salem, 
Ohio. It might pay to in- 
vestigate this process for 


joining your products. 





Joining Metal Parts 
—WNeater, Cheaper and Stronger 


by the continuous brazing furnace method 








) . : , : : ; aa 
N | parts in various shapes and sizes—ferrous and non-ferrous—are being joined neatly, securely and 
ec mically in continuous brazing equipment similar to that shown above and below. 

5 The assemblies are loaded on a traveling belt, carried through this equipment in our special, inexpensive 

8 atmosphere and discharged, securely joined—clean and bright. 

: Products difficult or expensive to make in one piece can now be made in sever. pieces and joined—thus 

; i not only reducing the cost but actually improving the quality and appearance. 

Products requiring several stampings joined or requiring screw machine parts, forgings and stampings to complete the 
unit, can be neatly and economically joined right in your own shop. 

3 Any number of joints in the same product or any number of pieces can 

7 | -. =, ° be joined at one time. The most intricate parts or assemblies are made 
to actually “grow together,” and joints made which are as strong as the 

>4 Original parts. 

5 On some parts it is possible to anneal and braze in one operation. 
We will be glad to give you additional information, put samples of some 
of your products through this equipment to show you the results you 
can expect, and give you an estimate on the cost of the equipment to 

9 handle your production, together with operating cost, etc. 

Investigate the brazing process for your products. You can join your 
metal parts, neater, cheaper and stronger by this method. 

18 Our engineers will also be glad to discuss our new developments in bright anneal- 

102 ing or scale-free heat treating equipment, or work with you on any of your other 

| furnace or heat treating problems. 

a THE ELECTRIC FURNACE CO. 

Charging end of abo c furnace shoe i ¢ r to atic co - ' ; Electric 
trols trans? weers al aaneved Hs sradatia 7 ike Fuel fired Salem, Ohio F 
YS mexpensive atmosphere used in this cauipment Furnaces urnaces 
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Charge of Alloy Steel. 


He put the God-given smoke in Pittsburgh that signaled the booming of industry, 
and put food on the workman’s table. 


The HUMAN INTEREST LIBRARY says; 


“One of the great factors in the success of Andrew Carnegie was that 
he sought everywhere in the world for the best that would in any way 
benefit the business. He believed that business men and workers 
should study everything that was known about a given subject.” 


With the change to a smokeless era— 





Carrying on the same traditions steel men in Pittsburgh are studying the one perfect 
modern method of heating and melting steel—the Ajax-Northrup Coreless Induction 
Furnace. We are going full speed to supply the demand not only in Pittsburgh, but 
also throughout the world. 


AJAX ELECTROTHERMIC CORPORATION 


AJAX PARK, TRENTON, NEW JERSEY 





